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CHAPTER I 
INTRODUCTION 
The problem of how to distribute his product at 
minimum cost while still achieving the desired level of 
* customer service is one which confronts every lamp manu-
facturer . The lamp warehouse performs a distributive 
function only and is, therefore, a necessary expense which 
should be minimized but without detriment to customer ser -
vice . The purpose of this study is to first review the 
physical layouts and the operating methods presently being 
used in lamp warehouses . Secondly, to provide a critical 
examination of existing layouts and of some of the common 
practices and methods currently in use . Finally, to pre-
sent certain recommendations f or improvement of both 
physical plants and the methods used in the operation of 
lamp v1arehouses . 
Although this study is limited for the most part 
to the physical aspects of storing and handling lamps, it 
is also intended that it should present ideas which might 
be adapted to other situations or at least be thought 
provocative . It does not deal extens i vely with record 
keeping and paper work routines although some mention is 
made of such routines through necessity . It is also intended to 
* In accordance with industry practice all 
references in this introductory statement and the accom-
panying text to lamps refer to the electric light bulbs 
and tubes themselves and not to the lighting fixtures or 
portable lamp holders which act as receptacles for the lamps . 
serve as a guide to lamp warehouse supervisors in evalu-
ating their own physical plants and practices in the light 
of up to date techniques. Major improvements have been 
made in the development of storage and materials handling 
techniques in recent years . The ever increasing require-
ments for space, personnel and equipment plus rising costs 
necessitate application of the newest and most improved 
methods and practices if distribution costs are to be 
controlled . 
The old concept of the hand truck and space in 
terms of square feet has given way to mechanical handling 
equipment and the concept of thinking of space in cubic 
footage rather than square . The reduction of labor costs 
and space rental through improved work methods and equip-
ment is the key to lowering the cost of distribution . Even 
while the warehouse supervisor is solving his present 
problems, new ones will continue to arise in the form of new 
lamp types, changes in packaging and shipping requirements 
etc. While this study is intended to guide the supervisor 
it is hoped that it will also stimulate resourcefulness 
and encourage experimentation in the development of 
additional improvements in the storage and handling of lamps . 
Present layouts and operating methods were 
determined by examination of existing lamp warehouses . 
The storage, receiving and shipping operations were observed 
in six lamp warehouses located in Boston, New York, Newark, 
8. 
Philadelphia, Baltimore and Detroit . The physical plants 
and methods used in these six warehouses represented a 
cross section of the lamp warehouses in use throughout the 
country . They included two modern one floor warehouses 
utilizing two different mechanical handling systems, two 
one floor warehouses with four wheel push type trucks and 
two multi-story warehouses - one with mechanical handling 
equipment and one with push trucks only . In addition to 
the lamp warehouses, observations were also made at three 
public and two private warehouses which utilized mechan-
ical handling equipment on lamps . 
Additional information on methods and procedures 
which might be applied to the handling and storage of lamps 
was provided by the following associations : American 
Warehousemen ' s Association, The Material Handling 
Institute , National \Vholesale Druggists Association, and 
the National Wooden Pallet Manufacturers Association . 
Modern Materials Handling, Distr ibution Age and Material 
Handling Engineering (formerly Flow), the three publications 
covering the field, proved to be a source of information 
also . Further data was obtained from the Federal Supply 
Service of the General Services Administration, the 
Marketing Division of the Office of Industry and Commerce 
and the Small Business Administration; all agencies of the 
United States Government . 
The wealth of information available from 
mechanical handling equipment manufacturers was found to be 
of great value in the preparation of this study. This took 
the form of discussions with representatives, examination 
of equipment catalogues and the review of literally hundreds 
of case studies where mechanical equipment was utilized in 
storing and handling operations. 
Many of the concepts and recommendations pre-
sented in this study will have wide application. In the 
final analysis, however, each warehouse must be treated 
individually. There is no standard solution to the 
modernizing and operation of lamp warehouses. Lower 
distribution costs can be achieved through the application 
of the principles contained in this study. The degree to 
which distribution costs can be lowered is largely depen-
dent upon the supervisor's ingenuity and resourcefulness 
plus the tools at his command. 
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CHAPTER I I 
MODERN WAREHOUSE STRUCTURES 
Charac teristics of Warehouses 
There is very little resemblance between the 
modern warehouses of today and those constructed in years 
past . Until recently , a warehouse was thought of only as 
a place to store goods, not as a distribution facility; 
in terms of square feet, not cubic feet ; and in terms of 
labor, not materials handling equipment . 
The older buildings were in most instances 
multiple story structures with restricted floor loads and 
low ceiling heights . There was little emphasis placed on 
mechanical handling of merchandise or proper utilization 
of space in regard to aisles, storage, shipping and receiv-
ing areas . Manufacturers have since built, and are continu-
ing to build, structures specifically designed for use as 
distribution facilities . The physical properties of a 
warehouse materially affect the handling operation and 
this consideration must be uppermost when a new distri-
bution facility is planned . The current trend is to design 
the warehouse structure around the ideal storage and handl-
1 
ing arrangement . This technique is far superior to tailor -
ing a storage and handling arrangement to fit an existing 
structure . The latter approach almost invariably has its 
shortcomings regardless of the ingenuity of the planners . 
11 . 
Features Desirable in a Warehouse 
As pointed out above, for greatest efficiency a 
warehouse must be specifically designed for the task it i~ 
to perform. There are four basic fundamentals of modern 
warehousing according to the Warehouse OperatiQ~ HandbQok 
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prepared by the Federal Supply Service : 
1 . Use of a single story building . 
2 . Use of direct flow , assembly-line principle . 
3. Use of mechanical materials handling equipment . 
4. Use of an effective warehouse and storage layout . 
The use of adequate space saves labor and is 
cheaper than labor, therefore, the warehouse should have 
sufficient space in which to operate comfortably. It is 
also wise to provide for at least a fifty per cent future 
expansion . 
Goods can be handled and stored more economically 
on one floor than on more than one . Therefore, the ideal 
building is one with a main floor of sufficient size to 
accommodate all handling and storage functions . 
Floors of receiving and shipping platforms should 
be as flush as possible with tail gates of trucks to 
facilitate ease of movement in and out of trucks by 
* handling equipment . 
* The use of dock and truck levelers which solve 
these problems when they do exist is discussed in later 
chapters on Receiving and Shipping Operations . 
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Shipping and receiving docks should be inside the 
building . Outer doors can then be closed while trucks are 
being loaded and unloaded thereby keeping out the cold and 
inclement weather and making it possible to use the docks as 
garages . This also makes it possible to load trucks before 
drivers arrive, if desired, as the trucks will already b~ 
tc 
"spotted" . 
Shipping and receiving platforms should not be 
placed on the same side of the building . The inter-mingling 
of shipping and receiving activities causes confusion and 
delay and does not lend itself to the direct flow system 
referred to as one of the four warehousing fundamentals . 
Access from the offic es to the immediate area of 
the truck dock is desirable in most instances and should be 
so located if possible and convenient . 
Planning and Designing the Warehouse 
The desired location of a warehouse and office 
building is generally in an area that minimizes distribution 
truck travel, is close to main arteries and expressways, has 
accessible rail service, public transportation, all utilities 
3 
and is convenient to customers and employees alike . 
?F 
·This term is frequently used in the warehousing 
and transportation fields to indicate that a particular 
truck or freight car is to be placed at an appointed or 
desired spot . 
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Acreage requirements for a one story building are 
obviously greater than for a multi-story building and in 
many cases a move to a suburban location is necessitated 
since required acreage is usually not available in downtown 
areas or is prohibitively expensive . Moving to a suburban 
location can solve problems but it can also present new ones . 
Before planning such a move it is important to know if it 
will cause any loss of trade or trained personnel and if it 
will cause an unreasonable increase in delivery expenses 
and salesman ' s travel costs . 
The desirability of the one-story warehouse has 
already been mentioned . The positive advantages of the 
one-story warehouse should be seriously considered . Some 
of these are : 
1 . Lower operating cost . There are few people remain-
ing who question the fact that goods can be handled 
with less cost on one floor than on several . Great-
er use can be made of available space since none is 
taken up by stairwells, elevators and so on . In-
coming goods can be stored in less time on the first 
floor than they can on upper floors and there is no 
need to bring goods back down for shipment . 
2 . Less time loss in assembling the order . The entire 
order can be filled on one floor thus obviating the 
necessity for assembling the parts of the order 
coming from different floors . 
3. More efficient handling of "will call" or "pick up" 
business . As indicated above, orders can be 
assembled faster and this would include quicker 
processing of this type of orders . The greater 
number of truck docks available in a single story 
operation also permits reserving one dock for 
"will calls" thereby further speeding them on their 
way . "Will calls" are encouraged when proper 
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facilities are available to handle them since 
there is a resultant savings of transportation 
expense to the manufacturer. In addition, the 
manufacturer's investment in stock consigned to 
his agents can be reduced since the agent can 
readily make a pick up from the manufacturers 
warehouse if necessary. 
4. In addition to the efficiency and speed typical 
of the one-story operation there is another very 
important factor to be considered and that is 
the cost. A one-story structure affords more 
usable space per dollar of investment than any 
other and relatively new types of roof construc-
tion have further reduced costs substanially. 
In selecting a siteJa minimum land to floor area 
ratio of three to one should be kept in mind. Considering 
a single story warehouse, with a fifty per cent expansion 
provision, plus parking, truck area, railroad spur, land-
scaping, building lines etc., it can be seen that this 
three to one ratio is definitely desirable. The physical 
layout of the available land and the relative location of 
roadways and rail lines will, of course, have great bearing 
on the land to building area ratio. The warehouse building 
dimensions themselves should not exceed two to one and the 
rail and truck docks should be located on the longer sides 
of the building and opposite one another as mentioned 
previously. Future building expansion should be in the 
longitudinal direction, thereby permitting an increase in 
rail and truck dock facilities also. 
The office building housing the sales departments 
and the office personnel connected with the distribution 
service activity should adjoin the warehouse building. 
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Either first or second floor office space is acceptable 
although a first floor arrangement is usually preferred . 
Where second floor offices are constructed, the first floor 
is utilized for the less than standard case~ section, ship-
ping office, warehousemen ' s locker room, mechanical equip-
ment rooms , advertising and sales promotion material, 
merchandiser racks etc . In such a situation the recommended 
clear ceiling height should be twelve feet with a ten foot 
4 
minimum in the office area above . 
Private offices are normally provided to Managers 
and Specialists with the former usually being approximately 
225 square feet and the latter 150 square feet . All other 
personnel, including salesmen, clerks, secretaries etc. are 
usually provided space in the general office . The sales 
and the distribution service operations should be separated 
by appropriate dividers . 
Obviously it is quite impossible to do more than 
point out a few basic principles in a work of this length . 
Major lamp manufacturers normally have their ovm engineering 
staffs to oversee such projects and the selection of an 
architect with a background in industrial projects of this 
l Although lamp manufacturers generally encourage 
customers to order in standard case lots the need always 
exists for less than a standard case . The usual procedure 
is to establish a special section in the warehouse to handle 
such orders with one open case of each item being stocked in 
the section . This area is frequently referred to as the 
"broken package" section . 
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nature is definitely desirable . The drawing on page 18 is 
a typical medium size warehouse- office layout . 
Building Points to Check 
Factory Management §DQ Maintenance conducted 
a survey several years ago of plants in the Bridgeport, 
5 
Connecticut area. The question they asked was, "l!Jhat are 
the handicaps in improving materials handling in your 
plant?" The answers all pointed to this conclusion: Two 
thirds of all handicaps are building factors, i . e . multi -
story construction, inadequate flooring, low ceilings, and 
columns too close together . 
In planning a new facility or modernizing exist-
ing facilities it is important to plan a building that will 
provide functionally for effic ient low cost handling both 
now and in the future . Planning the location and layout 
of service and storage areas before designing the building 
makes it easier to decide on the size, shape and type of 
structure . However, these factors also affect building 
costs . A square building, for example, is generally cheaper 
to construct than a rectangular building of equal area . On 
the other hand, as William H. Meserole points out in his 
article "7 Ways to Cut Warehousing Costs", companies have 
6 
found that the extra cost for a higher ceiling paid off . 
Assume, for example, that a 16 10 11 ceiling height will 
accommodate four pallets of goods . Therefore a 20 10 11 
ceiling height will accommodate 
17 . 
CHART I 
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five pallets of goods . The increase in capacity is twenty-
five per cent but the increase in construction cost is only 
about five per cent . The same floor and roof are used, of 
course, and only walls and columns are increased by four 
feet . Thus sixteen feet of height at $6 . 00 per square foot 
costs $ . 37t per cubic foot but twenty feet of height at 
$6.00 plus five percent or $6. 30 costs $ . 31t per cubic 
foot which is sixteen percent less . A capacity increase of 
twenty- five percent for a reduc tion in cost per cubic foot 
of sixteen percent is a bargain. Even if the additional 
cubage is not needed at the moment, it is an excellent 
provision for future growth . 
The ideal warehouse would have no columns but 
that would naturally run building costs out of all propor -
tion, therefore, the next best thing is greater distance 
between columns . The trend is definitely in that direction 
with modern construction methods permitting trussing 
arrangements that cut down the number of columns and thus 
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do not hamper the operation of handling systems . It is 
especially important when the time comes for actual operation 
of the warehouse that columns are not found obstructing 
aisles or preventing maximum use of storage space . 
The trend in new plant building is toward higher 
floor l oad capacities and this is most desirable as it is 
vitally important that the floor will serve material 
handling needs . Some of the questions that might be asked 
are: How much storage load will be put on floors, how 
many pieces of handling equipment will be in service, and 
what will be the maximum loaded weight of a truck? 
Hi gher ceiling heights is one of the si gnificant 
ttends in new warehouse construction . Selection of ceiling 
height is a matter of consideration by the architect and 
the company's building planners . The currently recommended 
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lamp warehouse ceiling height is eighteen feet clear . It 
is important that mechanical handling equipment be able to 
clear sprinklers, heating equipment, pipes etc. where extra 
high lift is involved . Lighting fixtures should be placed 
in the most advantageous positions consistent with other 
equipment . It is also important to consider the cube size 
of unit loads to permit stacking of multiples with maximum 
use of vertical space . An example of what can happen when 
this multiple stacking is not considered is found in the 
8 
case of a Midwest specialties manufacturer . Cartons were 
to be loaded on pallets and the pallets wer e then to be 
stacked one on top of another . The height of each pallet 
was four feet, therefore,three tiered pallet loads, twelve 
feet high would easily fit under the fourteen and one half 
foot ceiling . Unfortunately fire regulations required a 
t hree foot clearance between ceiling and stacked goods . 
That meant the manufacturer could stack pallet loads only 
two high . The space between the eight foot level and the 
eleven and one half foot level \o~as wasted . 
20 . 
Often new facilities are built with little or 
9 
no thought to the height of mechanical handling equipment . 
Manufacturers of materials handling equipment will gladly 
provide specification information on their equipment for 
use in planning doorway openings etc . Everything depends 
upon the dimensions of the unit load to be transported )of 
course . In many cases even though the inside warehouse may 
have been planned with sufficient stacking space, doorways 
are planned too low and/or t oo narrow . 
Efficient planners should not overlook the need 
for service areas . If electric industrial trucks are a part 
of the materials handling plan it will be necessary to 
include battery service in the plans. In addition to 
electricity there are a number of special requirements in 
connection with maintaining and charging industrial batteries . 
For example, good ventilation is a must since volatile gases 
are generated during charging and discharging of batteries . 
The floor in t he area should be sloped to a common drain of 
adequate capacity and a good supply of pure cold water should 
be available for washing the battery cases. 
The important element in receiving and shipping 
areas is a close relationship between rail and truck heights 
and the floor heights of boxcars and highway trailers . 
Deckboards or ramps are used as bridges because relative 
height changes as a truck or boxcar is unloaded . The height 
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of boxcar floors ranges from forty-one to forty-seven inches 
and highway trailer floors are usually forty-eight inches 
high . To meet these conditions the average height of rail-
road siding docks is forty-four inches while truck docks 
range from forty-four to fifty-two inches high. Adjustable 
loading ramps are a must because of the varying heights 
of truck and trailer beds . 
Many of these points may seem elementary but the 
number of buildings with built in handicaps is long indeed . 
Lighting the Warehouse 
Inadequate lighting s eems to be charac t eristic 
of waBehouses in general •. "· However, lamp warehouses by 
virtue of their close association with the lighting field 
are definitely above average in this respect and as new 
facilities are constructed the latest lighting is being 
incorporated into them. Such is usually not the case with 
the average business and all too often a firm will provide 
the most modern fixtures for its office but will be content 
to let the warehouse get along with outmoded lighting and 
too little of it . Obviously such firms do not realize the 
high cost of this "economy". \tlhen light is inadequate order 
picking is slow and costly mistakes occur. The result is 
that the desired speed cannot be attained, time is lost and 
expense is increased to say nothing of customer dissatisfac-
tion when the wrong merchandise is delivered. 
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The next questions are how many foot candles·• 
are needed and what types of lamps and fixtures are best . 
A lamp manufacturer naturally has lighting engineers on 
its staff and answering these questions is their business . 
The average firm should request assistance either from its 
electric utility company or from a lamp manufacturer in 
planning lighting layouts . 
The chart on page 2~ provides a brief summation 
of minimum levels of illumination recommended by the Lamp 
Division of the General Electric Company for use in its 
own office and warehouse buildings . Adherence to these 
foot candle levels in conjunction with the proper lamps 
and fixtures will provide any business with the efficient 
lighting it should have . 
~ 
'The footcandle is used in measuring illumination ; 
one footcandle being the amount of luminous intensity 
approximately equal to the intensity of light falling on a 
surface one foot in every direction from a 7/8 11 sperm 
candle burning at the rate of 120 grains per hour . 
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TABLE I 
RECOMMENDED MINIMUM LEVELS OF ILLUMINATION 
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CHAPTER III 
STORAGE AND CONTROL OF STOCK 
Layout of Storage Space 
Planning a storage layout involves the intelli -
gent and realistic applicat ion of the warehouse supervisor's 
basic resource - space . The task becomes increasingly more 
difficult as space demands become more critical , therefore, 
the prime objective of warehouse planning is maximum 
utilization of avai lable spac e . To do this requires the 
establishment and maintenanc e of an eff icient warehouse 
layout . Such a layout makes possible maximum return for 
the space rental dollar and permits efficient warehouse 
handling thereby holding down labor costs . 
In determining space layout for a storage area 
both commodity and capacity factors must be taken into 
account . Commodity factors concern the characteristics of 
the goods to be stored and planning and layout of space 
is dependent upon the type of commodity to be stored . The 
nature of the material; size, weight, shape, activity and 
quantity are all important factors . 
In the case of light bulbs, the nature of the 
material is such that no unusual layout problems are 
encountered. Certain commodities, for example, may require 
special consideration in l ayout due to t heir perishable , 
hazardous, or extremely valuable nature . Such is not the 
25. 
case with the product in point, however . The fragile 
nature of the product cannot be overlooked but then it 
does not have any effect on the layout of storage areas . 
Commodities vary in size, weight and shape and 
extremes in any of these characteristics should be con-
sidered in laying out space . For example, large awarkward 
cartons such as eight foot fluorescent tubes and unusually 
heavy items such as palletized sealed beam headlamps 
should generally be stored near shipping doors . Items 
which are extremely light and fragile and cannot be stacked 
to maximum heights because of possible crushing may require 
racks or should be stored in low ceiling areas etc . 
The amount of activity on a particular lamp type 
must also be taken into consideration. The fast moving 
items should be stored in readily accessible areas where 
they can be handled quickly and efficiently . Slow moving 
items should be stored in the less accessible or less 
desirable storage areas where construction conditions 
handicap stacking or handling operations . 
Large quantities of uniform cartons are condu-
cive to simple space layouts . On the other hand, small 
quantities of various sized cartons require special storage 
10 
planning . These small lots should be stored in short rows 
and on racks to provide proper segregation, maximum util-
ization of space and accesstbility. 
Capacity factors include the physical dimensions 
26 . 
of the storage areas, dimensions between structural columns 
and other physical characteristics of the building or 
storage area such as location of doors, windows, etc . which 
limit or affect the use of the floor area and the cubic 
space above . These characteristics, along with the 
commodity characteristics, determine to a great extent how 
the storage space can best be laid out and fully utilized. 
It is for this reason that the majority of these capacity 
factors \vere included under "Building Points to Check" in 
the preceding chapter . 
Provided floor load capacity is not exceeded, 
light vJeight and bulky i terns may be stacked as high as 
ceiling clearances allow , considering crushability and other 
characteristics of the items involved . 
The number of doors available will influence 
the number of main and cross aisles that can be laid out 
and maintained for access to truck and rail dock areas . 
Doors should be of sufficient height and width to permit 
the easy passage of materials handling equipment . Doors 
which are not required for present use may be closed and 
sealed and the additional space put to storage use if 
needed . This is, of course, assuming such doors would not 
block access to fire fighting equipment etc. 
The layout must provide for safe and efficient 
utilization of loading and unloading facilities . This means 
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the maintenance of ample aisle space leading to both rail 
and truck loading docks . 
The location, size and number of upri ght columns 
and the distance between them affect the layout of aisles 
and storage bays. The bays should be laid out so that the 
lamps, when safely stored, will leave a minimum amount of 
unused space . Bay spacing should not be less than 25' x 40' 
although this minimum bay size may be altered somewhat 
depending on the type of construction found to be the most 
economical for a particular location. A bay size of 
25' to 28' is usually ideal for the truck dock side of the 
building, permitting an opening of sufficient size to 
locate two trailers. The railroad company furnishing 
service should be contacted in order to obtain their speci-
fications on track location and car door openings . The 
required center location for car openings generally varies 
between 50 ' and 54t' . When one half of the car center 
measurement is used, i . e. from 25 ' to 27f ' , for the bay 
width it is readily apparent that this will avoid the 
problem of having a column located at a car center . 
Standard stack-clearance regulations should be 
established with consideration both to safekeeping of the 
lamps and to fire protection . 
The layout of warehouse bay boundaries should be 
clearly designated by pillars or 3 11 to 4" floor line mar..k-
28. 
ings to provide easy and accurate bay identification. 
Temporary or chalk markings should be used until such time 
as space assignment has been found to be proper and per-
manent . Individual bays should be numbered in a sequence 
best adaptable to the physical characteristics of the 
warehouse or storage area . 
Aisle space layout involves the planning and 
marking of passageways in order to provide operating 
space for the handling and the stacking of merchandise . 
Aisles should be planned in proper relationship to the 
location of doors with a view to providing sufficient 
access to stock, loading and unloading facilities and fire 
protection equipment . Aisles should be maintained at a 
minimum width with allowance for efficient stock picking 
and replenishment operations either by hand or by materials 
handling equipment . Prime factors to be observed in plan-
11 
ning aisle space include: 
1 . Distance and accessibility to doors and loading 
platforms . 
2 . Storage space needed for each class of items to 
be handled and estimated size of lots . 
3. Location of fire walls, fire fighting equipment, 
water outlets and light switches. 
4. Location, size and number of upright columns and 
the distance between them . 
J• Method of handling supplies either by hand or by 
use of mechanical materials handling equipment. 
Use of the latter usually necessitates wider 
aisles than would be required in a manual qperation . 
29. 
6 . Size, type capacity and turning radius of 
materials handling equipment utilized . 
7. Floor load capacity . 
In laying out large storage areas where it is 
both efficient and practical to operate materials handling 
equipment a number of basic principles should be followed . 
For example, large lots should be stored in large areas 
in rows as short as practical consistent with the quantity 
stored, accessibility and maximum utilization of space . 
In most instances the depth of a storage row should not 
exceed 30 ' from the aisle to the wall or bay boundary line, 
or from the aisle to the line (or imaginary line) dividing 
a storage block. 
Aisles should be straight, clear of obstacles 
and, so far as possible, unobstructed by posts . Once 
established, aisle identity should be preserved by 3" or 
4" floor line markings . Width of aisles should be kept to 
the absolute minimum consistent with efficiency and safety. 
Size of the materials handling equipment, unit loads and 
the necessity for two-way aisle traffic are major factors 
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in determining the minimum width of the aisles . The main 
aisles are the arterial highways of the warehouse and 
generally extend through the entire length of the building . 
These aisles should be wide enough to permit easy passing 
of two loaded pieces of materials handling . equipment going 
in opposite directions . As a general rule aisles 10 1 in 
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width are adequate for the average warehouse utilizing 
forklift or carton clamp trucks . Aisles should be arranged 
so as to provide a "loop" or turning area for tractor-
train operations if they are used . 
Cross aisles usually run parallel to the short 
axis of a warehouse and connect the main aisles . Wherever 
possible these cross aisles should lead directly to doors 
opening onto the rail and trudk docks . 
Auxiliary or service aisles are utilized to 
breakdown large blocks or bays into smaller areas for 
storage of and accessibility to small lots . A good example 
of an auxiliary or service aisle is one utilized in back 
to back storage on racks . These aisles must, of course, 
provide ample space for moving the lamps to and from the 
racks . The width maintained will vary according to whether 
or not materials handling equipment is utilized for the 
goods store~ in that aisle . It is important that additional 
auxiliary aisles not be created until all suitable short 
lot storage space along walls or adjoining main aisles is 
fully utilized . 
Miscellaneous aisles leading to light switches 
etc . should be limited to 18" where they are necessary . 
Proper planning in the construction of a new building can 
practically eliminate the need for such aisles . In the 
case of older buildings consideration should be given to 
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relocating light switches etc . where practical in order to 
eliminate the necessity for maintaining special aisles . In 
multistory operations sufficient space should be laid out in 
front of each elevator opening to provide space for loading 
and unloading and setout areas . Elevator aisles should be 
at least the width of the elevator and should extend 10 ' 
to 15 ' from the elevator. 
Once the storage layout has been determined the 
various bays should be assigned by identification symbols 
for accurate stock location purposes . This is easily done 
by assigning letters to the sections across the short side 
of the warehouse e . g . A. B. C. D. etc. and by numbering 
the bays 1, 2, 3, 4 etc . In this way any given bay can be 
clearly identified by referring to it as B-2 , for example. 
These area stock identification symbols should be placed 
on pillars and should be painted or stenciled on the floor 
in front of the storage bay as a ready guide. 
The warehouse supervisor should maintain a storage 
plan or layout chart showing the general aisle layout, 
storage areas, bay boundary lines and direction of storage 
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in the bay . The layout should be reviewed periodically and 
the necessary adjustments made. Plans should be adjustable 
to meet changing operating conditions, emergency demands 
or major changes in program activities which might affect 
the warehouse operations . 
32. 
Storage Methods 
Storage objectives include such factors as 
maximum utilization of space consistent with adequate care 
and protection of the merchandise, positive item identi-
fication, effective use of time, labor and equipment, and 
quick easy movement of merchandise from the storage to the 
loading area. In order to stack and store merchandise 
properly, it is necessary to consider the basic objectives 
of good storage. The actual methods and procedure will 
vary according to the availability of space, labor and 
equipment and the quantity and type of .merchandise to be 
stored. 
Space and labor are expensive, therefore, 
efficient storage demands the maximum utilization of space 
and the minimum amount of labor for storing the merchandise. 
Space and labor can be conserved by using modern materials 
handling equipment and storage aids which will permit 
maximum height stacking. 
Fast moving items should be stored where they can 
be selected with the minimum amount of handling. The slow-
er moving items should be placed in less desirable and less 
accessible space. 
An orderly arrangement of merchandise is essential 
and should be maintained for stock selecting and inventory 
purposes. Cartons should be stored so that the lamp 
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description and quantity may be readily determined. 
Supplies should be rotated on the general storage 
principle of first in first out . In other words, the old-
est stock should be issued first . In this way clean 
cartons of current production will be on hand and the 
possibility of having unsalable merchandise will be avoid-
ed . 
Storage aids and materials handling equipment 
provide the tools for efficient storage and handling of 
supplies but there are many factors which determine their 
economy and scope of application . The most important 
factors are the volume and type of supplies handled and 
their turnover rate . 
Pallets and storage racks are the two primary 
types of storage aids which might be utilized in a ware-
house where existing facilities permit their use and 
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volume is sufficient to justify the costs involved . The 
cost of related materials handling equipment must also be 
considered, of course . 
A pallet is a portable platform upon which 
materials may be placed in unit loads to facilitate stack-
ing and handling by mechanized equipment such as forklift 
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trUcks . Pallets are generally constructed of wood, metal 
or a combination of both . Since the pallet system provides 
for the transportation and stacking of numerous cartons or 
items in unit loads it increases considerably the weight 
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and volume of material handled per man thus accelerating 
the handling of supplies. The saving in handling is,. of 
course, partially offset by the initial cost of the pallets 
and the maintenance of them. It is for these two reasons, 
plus the space consumed, that the trend is now away from 
pallets and towards palletless mechanical handling 
utilizing carton clamp or push-pull attachments. 
Pallet dimensions are determined by the size, 
weight, shape and packaging of the merchandise; type of 
materials handling equipment available; type of transpor-
tation involved and to a lesser extent the distance 
between column centers in the storage area. Maximum 
space utilization and standardization of materials handl-
ing equipment can best be obtained by keeping the number 
of pallet sizes to the absolute minimum and to a single 
size when possible. A 49" x 42" four way entry pallet 
appears to be a suitable size and type for handling lamp 
bulbs. Warehouse supervisors should develop and establish 
a standard procedure for the palletization of all major 
types stocked. Both the pallet and pallet pattern should 
provide maximum space utilization as well as stability. 
The pallet pattern should be so designed as to provide an 
even distribution of weight over the greatest psssible 
surface. The first tier must be patterned so as to form a 
sturdy base for the rest of the load and the top tier must 
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be level enough to assure stability of additional pallet 
loads . 
The use of various types of storage racks is an 
efficient means of obtaining maximum stock accessibility 
and cube space utilization . Racks are considered an 
essential aid for the storage and segregation of small 
lots . Pallet racks may be constructed of wood, steel or 
both but because of their s trength and fire-resistant 
qualities steel racks are the most widely used . It is 
desirable that the racks have adjustable shelves thereby 
providing the necessary flexibility for pallet load height 
adjustments without wasting cube space . It is also desir-
able that racks be provided for the small volume miscellan-
eous types that do not lend themselves to conventional 
unit loads . 
The storage of large quantities of lamps presents 
few , if any, problems provided there is ample space 
available for large lot storage . The height of stacking 
depends upon the crushability of the cartons, the stability 
or safety of the stack, maximum lifting height of equip-
ment, floor load capacity and the floor to ceiling stack-
ing height available . Maximum stacking height consistent 
with the above should always be utilized . 
There are two basic methods of storing large lots 
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of merchandise . Namely, row stacking and block stacking. 
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Row stacking is the s tacking of merchandise from 
the wall1 or from any imaginar y line,to the aisle leaving 
sufficient space between the stacks so that any row can be 
withdrawn without interf erence . All factors being equal, 
the layout of row stacks in an individual storage bay, 
bounded by two aisles, should be so arranged that the rows 
extend across the shortest dimension since vacant space 
in a partly filled long row c annot be utilized until the 
row is completely emptied. When only a small number of 
cartons remain, they should be transferred to small lot 
storage areas so the entire row space may be used for 
storage of larger lots . In large storage blocks, surround-
ed by aisles, the stack should start at an imaginary or 
floor marked line running parallel to the longest dimen-
sion of the block. This arrangement provides for the 
storage, in back to back rows, of different lamp types 
and conserves aisle space as only one end of each row 
requires accessibility . Rows should be uniform and maximum 
clearance between rows should not exceed 3" between pallets 
if they are used and should provide only enough space for 
carton clamp arms if that type of handling equipment is 
used . 
Block stacking is the stacking of goods in rows 
so that each row contacts another . In other words, there 
is no clearance or waste space between rows . Block stacking 
conserves space but should be us ed only when storing large 
quantities of an item. It is commonly used in storing 
goods which are stacked manually . Conventional row stack-
ing is considered more flexible . If block stacking is 
used for palletized lamps extreme care must be exercised 
to avoi d interlocki ng of pal lets since they can create 
a hazard to operating personnel during stock withdrawal 
operations . 
Maximum usage of available space cannot be 
overemphasized and the space-robbing practice of honey-
combing* in large lots must be guarded against . Honey-
combing can be eliminated by stacking in short rows and 
withdrawing supplies from one row at a time . When a 
specific item is stored in more than one location in the 
warehouse withdrawals should be concentrated against one 
specific location until stock is exhausted thus creating 
space for new receipts . A certain amount of operational 
honeycombing may occur from time to time due to items in 
small lots remaining in rows as the result of using the 
majority of the stock in filling orders . This can be 
minimized through floor rearrangement or minor reware-
housing when required . 
------------~ 
Honeycombing is a storage term denoting the 
practice of storing and withdrawing goods in such a 
manner that the empty space resulting from withdrawals 
is not usable for the storage of additional goods . 
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Obviously the volume on many types is such that 
they do not require large lot storage treatment and as a 
result there are short and small lots to contend with. 
A short lot is generally defined as from one to 
three individual tiered pallet stacks of maximum height 
or an equivalent quantity of lamps . The term· thus refers 
to relatively medium quantities as distinguished from 
definitely large or small lots. Proper storage of short 
lots may be effected by layout and utilization of rela-
tively small storage blocks of approximately _four pallet 
depth , i . e . two rows of two pallets each back to back. 
The ends or short dimension of large storage blocks can 
also be used for efficient storage of short lots in rows 
of from one to three unit loads in depth without creating 
additional aisle space . 
The term small lot is generally applied to a 
quantity less than one individual tiered stack, stacked to 
maximum height . The term thus refers to a lot which may 
range from one carton to two or more pallet or unit loads , 
but not of sufficient quantity to form a complete column . 
The problem involved in small lot storage is to obtain 
maximum accessibility of stock without increasing aisle 
space . Small lots should be stored in racks placed at the 
end of large storage blocks and along short depth wall 
space . Where such space has been exhausted and also where 
small lots are consolidated for order-filling purposes, 
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small lot space should be laid out for bac k to back rack · 
storage. The width of the service or access aisles 
required will depend on the size of pallets, if any are 
used, the degree of activity of the types to be stored 
and the type of materials handling equipment used. 
Stock Arrangement 
The arrangement of stock for order as sembly 
~ 
should follow either the order-pick line system or the 
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slot-system. 
With the order pd.ck line a supply of each lamp 
type carried in the warehouse is arranged in an area for 
convenient order selection by the order filler. As the 
pick line becomes depleted, it is replenished from reserve 
stock stored in the remaining warehouse area . The order 
pick line has the advantage of requiring only._ about half 
as much travel distance for the selection of a given order 
as compared to the selection of merchandise from the total 
warehouse area . As a result, the time needed to select an 
order is considerably reduced . However, this system has 
the disadvantage of requiring one extra handling of mer-
chandise, i . e . moving merchandi se from the reserve storage 
area to the selection line . Proponents of this system claim, 
ljC 
The order pick line system is also referred to 
occasionally as the short assembly line technique . 
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however, that savings more than compensate for the replen-
ishing of the line. Their theory being that if the line 
and the need for replenishment are eliminated it makes it 
easier for the one or two men who are receiving and storing 
the lamps, possibly with mechanical handling e quipment, but 
makes it considerably harder for the larger group of order 
pickers who generally work by hand and on foot . 
The slot system is the second basic plan and in 
this system lamps are stored and orders filled over the 
entire warehouse . Slow moving or small lot merchandise 
is placed in a rack slot and the r.eserve stock is stored on 
top of the rack . Medium and fast moving types, i . e . short 
and large lots, are assigned a floor space, or slot in 
keeping with the base stock established for each type . As 
the slots become empty, incoming merchandise is assigned 
empty slot spaces on the basis of quantity of receipts and 
available space, without regard to a fixed item location. 
A permanent slot number is assigned to each warehouse 
location and this slot number serves the order picker much 
like a house number serves the postman . It does away with 
hunting and backtracking . It reduces time needed for 
training new employees since the new order picker need not 
be familiar with the stock; he can select by slot numbers 
that run in sequence along an established path. Commodity 
group sequence, previously necessary, is no longer required 
and the line does not have to be recast periodically to make 
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room for new items . New goods can be placed wherever suit-
able slots are available . Cubage can be better utilized 
since each type can be fitted to the position and slot size 
its purchase quantity and movement justify . Slots need not 
be held open for the arrival of any item since more space 
is ready for use at any time . 
The chief advantages of the slot system over the 
short assembly line are: (l) The handling of the merchan-
dise from the reserve storage area to the assembly line is 
eliminated; (2) automatic stock +otat ion and (3) when 
stocking incoming merchandise, it is not necessary to hunt 
for a specific location, resulting in increased productivity 
in the receiving operation . The disadvantage of the slot 
system is the longer distance order fillers must travel 
when assembling an order . 
In a large one floor warehouse either of the two 
systems of stock arrangement can be used, the most efficient 
one being dependent on the type and size of orders assembled 
and the type of warehouse materials handling equipment used . 
For example, a warehouse servicing many orders averaging 
thirty cases or less in size will find the short-selection 
line most efficient . This is especially true when order ~ 
fillers assemble orders by pushing four wheel hand trucks . 
Where fewer orders with a higher average number of pieces 
are involved the slot system is usually most efficient, 
provided order fillers use mechanical towing equipment or a 
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perimeter tow line to reduce travel time . 
In many unmechanized multi - story warehouses in-
coming merchandise is placed wherever space is found with-
out regard to the effect the arrangement has on cost . 
Expenses always can be reduced by a more logical arrange-
ment of goods . The fastest moving items should be placed 
on the first or lowest shipping floor if the first floor 
is not being utilized for storage. This will reduce the 
quantity of lamps to be transported by elevator or will 
at least shorten the distance . Remaining lamps should be 
assigned to floors on the basis of frequency of sale with 
the fastest movers on the second floor, next fastest on 
the third floor etc . This will automatically place out-
of-season types, dead items and the slow movers on the top 
floor . On each upper floor the fastest moving items should 
be placed nearest the elevator and the slowest movers 
farthest away , thus reducing the distance walked . In pick-
ing orders start on the highest floor from which goods must 
be obtained and pick downward . With this type of operation 
close supervision is necessary to insure that the old, 
unscientific arrangement does not gradually creep back in . 
When space is scarce employees tend to place incoming goods 
in the most convenient instead of the proper places . 
Stock Control 
The biggest asset and major responsibility of a 
lamp warehouse is its lamp stock. The lamp stock of an 
average warehouse is about 5,ooo,ooo lamps and during a 
twelve month period the average warehouse ships about 
25,000,000 lamps . These figures point out the importance 
of sound operating routines and procedures so as to 
properly control stock . 
The inventory of the lamp warehouse affects 
parts production, lamp production, service to customers, 
return of investment, and the total business operation . 
For these reasons it is of the utmost importance that a 
warehouse have the right lamps, in the right quantity, at 
the right time . Only through the sale of its products 
does a firm create the opportunity to make a profit . 
Inventory would not be required if a firm had 
instantaneous communications , unlimited capacity, unlimited 
personnel and instantaneous transportation. Since these 
conditions cannot possibly be met an inventory is obviously 
necessary . 
In any inventory control system there are two 
basic elements for control: 
1 . Quantity - how many to order. 
2 . Time - when to order . 
The decisions as to how many and when to order 
44. 
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can be made by any of three methods: 
1 . Minimum - Maximum : Under this method at any time 
inventory reaches an established minimum an order 
is placed to bring inventory up to the established 
maximum . 
* 2 . Replenishment . : At r egular intervals the amount of 
inventory consumed during the period is ordered . 
3. Forecasting: This method requires anticipating 
inventory usage and ordering for future inventory 
requirements . 
From the standpoint of a lamp warehouse ) the best 
of these three methods is that of replenishment whereby 
minimum operating inventory levels are established and 
replenishment inventories are ordered at regular intervals . 
Regardless of the method used, the cardinal rule of stock 
control must prevail i . e . have the right lamps , in the 
right quantity, at the right time . 
~ This technique of stock control is often referred 
to as the Base Stock principle . 
CHAPTER IV 
SELECTION, UTILIZATION AND MAINTENM~CE 
OF MATERIALS HANDLING EQUIPMENT 
Significance of Materials Handling 
"Materials handling" , in its broadest sense, may 
be defined as any handling and movement of supplies . It 
applies to the movement of raw materials, parts - in-process 
and finished products . It applies to both manual and 
mechanized operations . Every operation that involves 
raising, lov1ering or moving is "materials handling" . 
Because materials handling is something that goes 
on all the time in every plant it is often hard to realize 
hovl important an element it is in the cost of operation . 
Some of the advantag.es t o be gained through the use of 
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mechanical materials handling equipment are : 
1 . Reduced product damage because of less manhandling 
of individual cartons . 
2 . Promotion of cleanliness and other characteristics 
of good housekeeping . 
3. Improved employee morale as a result of having 
decreased the manual energy required to perform 
the work . 
4. Reduction of time and costs involved in taking 
inventories due to more orderly arrangement and 
use of unit loads . 
5. Reduced handling costs through time saved by 
moving large units of materials in one operation. 
6. Increased capacity of storage areas resulting from 
high stacking . 
4-b. 
7. Quick and easy transfer of goods between locations 
within the warehouse . 
8. More efficient utilization of shipping and receiv-
ing docks due to decreased time for loading and 
unloading railroad cars and highway trucks . 
The efficiency of materials handling is measured 
by the number of units handled per hour . There are a 
number of factors which affect and promote the efficiency 
of materials handling as it applies to the receiving, stor-
ing and shipping of merchandise . 
The personnel and equipment utilized should be 
properly balanced, i . e . the right number of men for the 
equipment used . This principle is important in mechanical 
operations as it is the equipment which should set the 
pace rather than the men . A handling operation, to be 
efficient, must be properly balanced although it does not 
necessarily hold true that a balanced operation is an 
efficient one . Maximum productivity cannot be obtained 
in either a balanced or unbalanced operation when the 
equipment and methods utilized are inadequate . 
As pointed out in the chapter on Modern Ware-
house Structures (Chapter II) a straight line flow of 
materials is desired . i . e . Material should be moved in 
and out of storage by as direct a route as possible . It 
is for this reason that it is recommended that shipping 
and receiving docks be on opposing sides of the warehouse . 
Operations should be consolidated and concentrated 
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as much as possible. This permits better supervision with 
less personnel and permits the use of standard operating 
methods. When this is done, defects in the operation are 
more easily detected. 
Supplies received for storage and later redis-
tribution should be handled a minimum number of times . 
Mechanical handling e quipment utilizing unit loads cuts 
the number of piece by piece handlings. If all movement 
is manual each carton must be handled six times under the 
order pick line system; from inbound vehicle to warehouse 
truck, to storage stack, to truck)to order pick stack, to 
truck, and into the outbound vehicle . Use of the slot 
system cuts this to four handlings by cutting out "to 
truck, to order pick stack" . When mechanized equipment 
is used the carton is handled three times: when the unit 
load is formed at the inbound vehicle, when picked from 
stock and when it is loaded into the outbound vehicle . Any 
intermediate movements are done by a machine that moves the 
unit load . In the case of large orders, manual handling 
can be reduced to forming the unit load upon arrival since 
unit loads can be deposited directly into the outbound 
vehicle if sufficient volume is involved . If the manufac-
turing facility ships in unit loads it is possible to com-
~letely eliminate manual handling on large orders since 
handling equipment can be used to remove unit loads from 
the inbound vehicle and for all subsequent operations . 
Selection and Review of Handling Equipment 
The potential savings in terms of time, money 
and personnel resulting from the selection of the right 
type of materials handling equipment for an operation 
cannot be overemphasized . The selection of costly 
materials handling equipment should not be made without 
considering all operational factors including the cost 
and suitability of the various types of equipment avail -
able . The factors affecting the choice of equipment and 
the methods of using it include the characteristics of 
the commodity, storage area and carriers; the distance 
between loading, unloading and storage areas; and the 
volume of the operation . 
When selecting equipment, the size, shape , weight 
and container strength of the commodity must be considered . 
Lamp cartons, by virtue of their light wei ght and relative 
uniformity of size, are readily adaptable to palletization 
and handling by fork lift trucks or carton clamp trucks 
without palletization . 
The floor load capacity of the storage area 
should be considered . Conveyor systems, handlift trucks, 
tow lines , etc . may be utilized in cases where the floor load 
capacity is insufficient to support a loaded forklift or 
clamp truck . The size of warehouse doors and overhead 
obstacles should be carefully checked to assure proper 
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clearanc e . Floor surfaces must be smooth and level 
for safe operation of forklift or clamp trucks. Loading 
and unloading platforms should be equipped with automatic 
dock levelers if handling equipment will be expected to 
enter railroad cars and/or trucks. The width of the 
loaded handling equipment and overall height are also 
basic considerations in this same regard. 
The various types of handling equipment avail-
able are many and varied and, therefore, only those types 
applicable to lamp warehouses are included in this discus-
sion. 
There are many types of gravity conveyors used 
in storage operations but they are generally of two basic 
types, roller and skatewheel, and are available in sections 
of various lengths and widths with standard curve sections 
of either 45 v or 90c . Conveyors may be used efficiently 
when supplies are to be moved over a fixed line of travel . 
They are used chiefly for loading, unloading and packing 
activities . 
There are also several types of power operated 
conveyors available. Usage is similar to that of the 
gravity conveyor and in many cases they are used in con-
junction with gravity conveyors. One application might be 
to bring less than standard case packages from the "broken 
package" area to the assembly area where they would be 
mated with the standard case portion of the same order . 
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Tow lines have been installed in many firms to 
overcome the disadvantage of the relatively small weight 
and bulk that can be handled by one man with a four wheel 
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hand truck . Tow lines,or draglines as they are sometimes 
referred to>can either be embedded in the floor or suspend-
ed overhead and are used to tow four wheel warehouse trucks . 
The towline follows the appointed round of the assembly 
area . It has the advantage of reducing manpower required 
to move assembled merchandise through the warehouse and to 
the shipping dock. The chief disadvantages of the tow line 
when used to tow four wheel trucks during order assembly 
are: (1) It moves either too fast or too slow for many 
order fillers and its speed is often geared to the slower 
worker . (2) It is a rather permanent installation result-
ing in a comparatively inflexible ass@mbly area layout . 
The perimeter tow line is an adaptation of the 
regular tow line which operates throughout the total 
assembly area . A perimeter tow line is used to move assem-
bled orders on four wheel trucks to the shipping dock and to 
bring empty trucks to the assembly area . It does not 
follow the appointed round of the assembly area as the tow 
line does . 
The advantages of both the perimeter tow line and 
the regular tow line are: (1) they eliminate order filler 
travel time to the shipping dock; (2) they reduce delay and 
confusion on the shipping dock due to order fillers con-
tinually bringing in assembled orders; and (3) under a 
properly managed system they permit order fillers to re-
main in the order assembly area at all times . The 
perimeter tow line has advantages over a regular tow line 
since equipment cost is lower because the line is shorter 
and order filler production is not geared to the speed of 
a perimeter tow line . The disadvantages of both are in 
the cost of the equipment and the amount of aisle space 
required for tow line operation . 
The four wheel handtruck is probably the simplest 
and most extensively used piece of materials handling 
equipment in lamp warehouses today. The typical proce-
dure for assembly of an order with the four wheel hand 
truck is for an order filler to push the truck through the 
warehouse and place the lamps ordered on it. After the 
order is completely assembled, the order filler pushes the 
hand truck to the shipping dock . A four wheel hand truck 
has the following advantages : (1) initial cost is low; 
(2) maintenance cost is low; (3) narrower aisles can be 
used in the warehouse when compared with requirements for 
power equipment; and (4) the truck can be used in receiving 
merchandise as well as in assembling orders . For order 
assembly the four wheel hand truck has the following dis-
advantages: (1) it requires a considerable amow1t of labor 
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when compared with other equipment because of the travel 
distance and limited number of cartons it will accommodate; 
and (2) it requires careful stock layout to keep travel 
distance and weight haulage to a minimum and to maximize 
the use of labor in order assembly . 
Table li shows the results of time studies made 
by the United States Department of Agriculture comparing 
the relative productivity of the four wheel hand truck with 
other order assembly equipment . These particular time 
studies were made in grocery warehouses but the similarity 
of handling problems is so great that the study is meaning-
ful for lamps . As shown in Table JI , the use of a four wheel 
hand truck requires nearly 42% more travel time (9 . 22 
minutes compared with 5.37 minutes) than small gasoline or 
electric tractors in the assembly of a thirty case order 
requiring 1,500 feet of travel . The total time shown to 
assemble a thirty case order is divided into travel time 
(inc l uding time to obtain , hook, and unhook the four wheel 
warehouse trucks and to go fr om one selection point to the 
next), selection time (time to obtain case and place on 
warehouse truck), and other productive time required for 
such elements as obtaining and reading the shipping papers . 
The studies were made in firms that had stock locations 
numbered and shipping memos printed in the same sequence as 
the stock locations . 
~. 
TABLE II 
A COMPARISON OF TIME REQUIRED TO ASSEMBLE A 30- CASE ORDER REQUIRING 1,500 FEET 
OF TRAVEL USING VARIOUS TYPES OF MATERIALS- HANDLING EQUIPMENT 
Materials -handling e uiument 
4- wheel Small gasoline Remote-Elements of order assembly hand trucks or electric controlled tow tractors tow tractors 
Man- minutes Man- minutes Man-minutes 
Travel time • • • . . . . • • • • • • • 9 . 22 5. 37 4 . 26 Selection time . • • • • • • • • • • • • 3 . 24 3 . 24 3 . 24 Other productive time •• • • • • • • 1.09 1.09 1.09 
Total time • • • • • • • • • • • 13 .55 9 .70 8 . 59 Personal and fatigue allowance . • . • 2.0~ 1 . 46 1 . 29 
Standard time • • • • • • • • • • • • 1') . ')8 11 . 16 9. 88 
Cases per man-hour . • • • • • • • • • • 116 161 182 
- - - - ·· -- ·--- - -~--
U. S. Dept. of Agriculture, Agricultural Marketing Service; Marketing Research 
Report No . 94: Methods Qf Increasing Productivity in Modern Grocery Warehouses . 




Small gasoline and/or electric tractors are used 
in many warehouses to tow four wheel trucks during the 
order assembly process and to tow loaded trucks to the 
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shipping dock. As shown in Table II, these machines have 
the advantage of reducing the amount of travel time for 
the order filler and are less fatiguing when compared 
with pushing four wheel trucks by hand . The typical cycle 
in assembling an order with a tow tractor includes: 
(1) dismounting from the tractor and walking to the selec-
tion point; (2) picking up the merchandise, carrying it to 
the four wheel truck, and placing it on the truck; (3) 
walking up to the tractor and mounting it; and (4) moving 
to the next selection point . The use of a train of two 
or more trucks coupled together can be advantageous in 
filling large orders but should not be used extensively 
because the walk to and from the tractor becomes progres -
sively longer with the addition of each truck. Another 
factor to be considered with the use of a tractor is the 
initial cost, as well as the cost of operating and main-
taining the e quipment . 
A further refinement of this teehnique is the 
electronic tractor developed to operate by remote control 
and designed to eliminate the time required for walking to 
the tractor and returning to the stacks . The tractor is 
started, stopped, and turned either right or left by a 
control device worn on the belt of the order filler . The 
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control device is about 3" square by 1 11 thick and has three 
buttons which are used to control the tractors movements . 
An order filler may control the tractor from any point 
within fifty feet of it, thus making it unnecessary for him 
to mount the tractor each time he wants to move it . As 
shown in Table II , with the use of the remote controlled 
tractor, order filler production averaged more than 13% 
greater (182 cases per hour compared with 161 cases) than 
when the remote controlled units were not used . Saving in 
travel time was nearly 0 . 06 minute at each selection point , 
and total travel time was reduced from 5. 37 minutes to 
4 . 26 minutes, resulting in a total saving of 1 . 11 minutes, 
or 21% in the assembly of a thirty case order. The in-
creased production of order fillers must, of course, be 
balanced with the higher equipment cost . The remote 
controlled tractor is a comparatively recent development 
and all of its disadvantages may not be obvious . For ex-
ample, durability and maintenance costs are still to be 
determined . 
Forklift trucks are powered machines designed for 
picking up, transporting, stacking and unstacking unit loads 
and are without a doubt the most important and most widely 
used warehouse materials handling equipment . Since they 
are chiefly tiering machines the most efficient use of 
such equipment is obtained when the lateral haul is 
restricted to distances not exceeding approximately 300 feet . 
There are three basic types of motive power for 
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forklift equipment. The electrically operated truck 
(powered by an industrial storage battery), the combination 
gasoline-electric truck (motor generator) and the gasoline 
or diesel powered truck . The electric battery powered 
truck is usually designed for at least eight hours contin-
uous operation on one battery char ge. Because of their 
quiet running feature and absence of exhaust fumes, 
electric powered units are well adapted to inside warehouse 
use and are definitely to be preferred for lamp warehouse 
applications . The gasoline and diesel powered trucks are 
used for both inside and outside work and are well adapted 
to operations where ramps or comparatively long hauls are 
involved . 
Forklift equipment is manufactured in two basic 
designs, the cantilever or counterbalance desi gn and the 
straddle arm or noncounterbalance design. The conventional 
counterbalance truck carries the load ahead of the front 
axle and therefore must have sufficient weight back of the 
wheels to more than counterbalance the weight of the load 
when lifted to maximum height . The forks on the straddle 
forklift are located between two outriggers or straddle 
arms which extend along each side of the pallet load . 
Since the front ends of the straddle arms have wheel 
contact with the floor they assist materially in supporting 
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the elevated load . For this reason, the overall weight of 
the straddle type forklift is generally less than a con-
ventional counterbalance truck having the same rated lift-
ing capacity . Although the lifting capacities of forklift 
trucks utilized in warehouse operations range from 1,000 
to approximately 10,000 pounds the 2,000, 3,000 and 4,000 
capacities are most widely used . The 2,000 p~und capacity 
is most suitable for lamp warehousing operations . Fork-
lift trucks also vary in accordance with the general type 
of operating control and the location of the operating 
controls, levers , etc. Trucks are classified either as 
walk type or ride type . As the name implies, the powered 
walk type forklift is controlled by an operator who walks 
with the movement of the truck . The ride type can be 
broken down into two groups , the sit- down operated type 
and the standup or combination stand- up and sit- down 
operated type which is well adapted to operations where 
the operator is continuous l y on and off the machine as in 
the case when filling stock orders . 
Proper selection and application of forklift 
equipment requires a careful and thorough study of the 
handling operation and background information on the 
different types, makes , features and costs so that the 
relative merits of each may be compared . A variety of 
ingenious forklift truck attachments such as the carton 
clamp, push-pull palletless handler, slip on fork extensions 
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etc . are available for specific handling problems . 
The logical question at this point is what and 
how much materials handling equipment should a lamp ware-
house be equipped with . Only a detailed study of the 
particular warehouse in question can begin to provide the 
answer to this question . However, it is recommended that 
serious consideration be given to the inclusion of an 
electric battery powered carton clamp lift truck of canti -
lever design with a load capac ity of 2,000 pounds and sit 
down type operation . Said truck should have provision for 
easy removal of the carton clamps and substitution of forks 
when necessary . While the prime function of this piece 
of equipment would be to handle incoming stock it can also 
be utiiliized to tow four wheel trailers in filling orders 
when receiving operations are slack . One or more small 
electric tractors for towing four wheel trailers during 
order assembly are also recommended . The advantages of 
this type of equipment have been pointed out previously . 
The final major recommendation is for the four wheel trailers 
for use with the electric towing tractor(s) . These trailers 
should be of the type that can be operated in conjunction 
with the tractor or by hand . An electric powered floor 
sweeper, dock boards , two wheel hand trucks, gravity 
conveyors and pallet dollies round out the materials 
handling recommendations for the average size lamp warehouse . 
Making the Most of Materials Handling Equipment 
The best materials handling equipment is only as 
good as the care that goes into its maintenance and opera-
tion. If materials handling equipment is not kept in top 
condition, if operators do not use it properly, and if 
operations are not fully planned and scheduled, it is 
impossible for any warehouse to make the most of its 
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materials handling equipment . 
A well planned preventitive maintenance program 
assures continuity of service with minimum downtime due to 
mechanical failures and at the same time it prolongs the 
economical operating life of the equipment . The basis of 
an adequate preventitive maintenance program is the estab-
lishment and utilization of a specific maintenance schedule 
for inspecting, testing, lubricating and adjusting equipment . 
The operator, through proper care and operation of the 
equipment can contribute to the longevity of the machine . 
Daily spot checking of the operation of specific component 
parts such as brakes, steering, tires, battery, hoist and 
tilt mechanism etc . should also be done by the operator. 
Normally this should be the extent of operator maintenance . 
Due to the limited amount of equipment the average lamp 
warehouse would not find it economical to perform the 
regular maintenance on equipment. Service agreements can 
usually be signed with the manufacturer or distributor of 
such equipment and their service department will call 
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periodically and perform the necessary maintenance . 
Proper operation of equipment is important in 
keeping that equipment in good condition. It also affects 
the safety of the operator himself, other personnel and 
the material he handles . Therefore , it is essential that 
operators be carefully selected and given at least basic 
training in the use of their equipment . A good selection 
process includes a complete physical examination with 
special attention to vision, hearing, coordination and 
reaction time . Attention should also be paid to personal-
ity traits . The steady , even tempered person is a lot 
more likely to be a safe driver than the explosive or 
devil- may- care type . Since it is difficult to test 
for these characteristics, new operators should be closely 
observed and a continuing record kept of accidents and 
11near -misses 11 so that acc ident prone individuals can be 
transferred to other jobs . 
Proper training of operators cannot be empha-
sized too strongly . An industrial truck costs as much as, 
and usually more than, an automobile and its operation is 
at least as complex so proper training is only common sense . 
Even in the case of handling equipment which is less complex 
a simple training manual and a brief course of instruction 
for operators will more than pay their way in the long run . 
Many of the industrial truck manufacturers have published 
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training manuals and a few conduct classes which purchasers 
of the equipment can enroll their operators in . 
Many factors enter into the problem of full 
utilization of equipment. As pointed out previously, it 
must be properly selected so that it is capable of accom-
plishing the warehouse jobs that need to be done . Acces -
sories such as fork lift extensions, curved sections of 
conveyors etc . must be on hand so that each piece of 
equipment can do a variety of jobs. Equipment must be 
assigned to tasks where it is needed . It does no good to 
have a carton clamp truck idle simply because there are 
no incoming goods to handle when it could be utilized to 
tow four wheel trailers as a part of the order filling 
process. A continuous flow of shipping documents from 
office to warehouse is of extreme importance thereby 
enabling the warehouse supervisor to keep all equipment 
in constant operation. 
Safety Practices with Materials Handling Equipment 
According to the National Safety Council, one 
quarter of all disabling industrial accidents occur during 
handling of materials . The cost of these accidents in 
pain and lost time is only part of the price industry pays 
for unsafe handling methods. Less serious, but often even 
more costly in terms of money, is damage to equipment and 
products because of improper handling methods . Safety , 
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then, is a prime consideration in planning materials handl-
ing procedures . Safety for warehouse personnel and equip-
ment, for the products being handled and for the operators 
of materials handling equipment themselves all must be 
considered . 
Installation of materials handling equipment 
often reduces accidents simply because personnel no longer 
have to do heavy lifting since cartons are on pallets or in 
unit loads rather than lying around on the floor and so on. 
On the other hand, materials handling equipment also brings 
with it new safety problems . New vehicles can cause acci-
dents to personnel and products, higher piling of cartons 
poses the problem of toppling and a variety of other safety 
problems can result from improper use of materials handling 
equipment . 
Materials handling equipment operators should 
know the rules and regulations governing the safe use of 
such equipment and should abide by them . These operators 
are in charge of powerful machinery that can damage property 
and seriously injure personnel . EXhaustive studies of 
accidents involving material damages and persQnal · ~nj_~ies 
have indicated that most accidents are avoidable by strict 
observance of safety and operating rules and regulations . 
The application of brilliant yellow paint to 
handling equipment such as lift t rucks and tractors has 
been widely accepted as the best color for safety purposes . 
This is due to the fact that brilliant yellow is conspicuous 
under practically all lighting conditions and is seldom con-
fused by colorblind personnel . For these reasons, the 
application of brilliant yellow together with a yellow and 
black striping pattern should be considered for major 
warehouse materials handling equipment . 
One final point in regard to safe handling is 
worth special mention . Particular care should be taken in 
assigning auxiliary personnel to materials handling jobs 
to help out in "emergencies" . Unless such men are selected 
and trained in advance vfiey represent a very serious hazard 
to themselves and to others . In many cases where accidents 
occur the individual is found to have been a temporary 





Planning and Scheduling Receiving Operations 
The warehouse receiving operation usually begins 
when the merchandise is spotted at the receiving platform 
by the common carrier . The operation includes the forming 
of unit loads, the movement of the merchandise to the 
storage point and the stacking of the merchandise . 
The majority of shipments to lamp warehouses 
are by rail although the proportion of receipts by truck 
has increased substanially in recent years. Receiving by 
truck has an advantage in that truck drivers will usually 
palletize or form unit loads in the truck while unloading; 
thus eliminating the need for the warehouse to bear that 
cost. Claims for damaged merchandise are adjusted more 
easily also since the merchandise is usually sent back on 
the same truck on which it arrived. Merchandise damaged 
in tail transit usually is piled in the warehouse for 
inspection before claim adjustment is made thus taking up 
valuable space. A disadvantage of truck receiving is that 
it requires immediate attention whereas the unloading of a 
railroad car can be scheduled by the warehouse supervisor 
to fit in with the overall activity. 
The predominate method of receiving merchandise 
in modern warehouses is first to palletize or form unit 
loads in the railroad car or truck . From the point of 
unitizing to the storage point the merchandise is then 
handled as a unit load by mechanical meterials handling 
equipment . Four wheel warehouse trucks are seldom used 
exclusively to receive merchandise in the modern warehouse 
todayl With this method, merchandise is loaded case by 
case on the truck, then moved to a storage point in the 
warehouse and unloaded case by case . The inefficiency of 
this system results not only from the case by case handl-
ing but also from the frequent trips to storage with 
small loads, the greater amount of unloading time, and 
the greater worker fatigue when compared with mechanical 
systems . 
All information reg~rding shipments due-in 
should be routed to the warehouse supervisor's office so 
that he may plan a balanced operation with a minimum of 
interference to the order filling activities . Advance 
knowledge permits the supervisor to screen out shipments 
due - in which require special planning, handling, or re-
warehousing of current stocks in order to effect availability 
and conservation of storage space . Shipments due-in in the 
immediate future which consist of items on back order or 
items needed to complete orders about to be shipped may be 
moved directly from the inbound vehicle to the shipping 
( 
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assembly area . This short cut method of filling orders 
can present considerable savings in warehouse labor, can 
lessen office clerical work , and can result in improved 
service to the customer . 
Recording and Checking Inbound Shipments 
Accurate checking of shipments is the primary 
requirement for efficient storage and related stock control 
activities. All shipments received should be given a 
thorough and accurate check to determine that merchandise 
and related .documents are in order . 
Each shipment, upon arrival, should be physically 
checked against the related freight bill, bill of lading 
or other delivery document prior to signing of the freight 
or delivery bill . Discrepancies discovered in checking 
the shipment , such as damage, overage or shortage should 
be noted on the appropriate documents prior to acceptance 
of the shipment . The carrier ' s delivery agent should 
verify such shortage or damage by initialing the notation 
enumerating the loss or damage . 
It is extremely important from the standpoint 
of proper accounting and stock control, as well as future 
reference, that all r eceipts into the warehouse be written 
up on receiving reports by lamp type . The receiving reports 
should provide for date received, shipper, transportation 
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mode, car number (for carload shipments) lamp type, voltage, 
package quantity and cartons received . Two copies of the 
receiving report should be prepared with the duplicate be -
ing retained in the warehouse and the original sent to the 
office . 
Small lot shipments and returns from agents 
should be processed immediately so that there is no 
possibility of these lamps being mixed with regular stock. 
When receiving carload or truckload shipments, 
seal numbers should be checked against numbers shown on 
the bill of lading . If seal numbers do not agree with the 
numbers on the bill of lading , or the seal has been broken , 
the local agent of the carrier should be notified immed-
iately . The local agent should also be contacted immed-
iately in cases where damage is discovered when the car 
or truck door is first opened . If this is not immediately 
possible, an alternative would be to advise the agent and 
then take photographs of the contents showing the extent of 
the damage . This is important not only from the standpoint 
of filing a c laim but also from the standpoint of advising 
the shipping fac tory so that corrections can be made in 
their loading procedures . 
Preparing Lamps for Storage 
Successful operation of both storage and shipping 
activities depends upon the proper processing of all ship-
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ments received . All necessary processing of shipments 
received, such as checking, should be integrated into the 
unloading operation whenever possible . This eliminates 
additional handling and the utilization of space required 
for temporary storage of the shipments . Direct flow of 
the lamps from the carrier to the final storage point is 
strongly recommended where c ircumstances permit . 
In the great majority of cases no additional 
marking of lamp cartons is necessary prior to storage . 
In the rare case where some special additional marking is 
required it should be done during the unloading process . 
' 
Any obsolete shipping information such as old shipping 
addresses should be blocked out at this time also . 
Probably the largest problem in this area is 
that of return shipments where the contents of cartons is 
not known . Such cartons must be opened, the lamps properly 
identified, quantities determined , and a receiving report 
prepared before the lamps can be returned to stock. 
One of the pre- requisites of efficient stacking 
by either pallet or carton clamp method is the proper 
formation of unit loads at the time the shipment is unload-
ed from the carrier . Through the use of pattern selection 
guides,charts showing the most suitable load pattern can 
be prepared for each lamp type . This information should 
then be made available to receiving personnel in the form 
of charts which can be mounted on walls near the unloading 
areas for ready reference . The pallet or unit load patterns 
should provide maximum space utilization as well as 
stability . The size, shape , weight, crushability of cartons 
and capacity of the lift truck must all be considered . In 
forming patterns, cartons should be cross tied in order to 
obtain maximum stability . Alternating the direction of 
placing each succeeding layer of cartons on the stack )ties 
the cartons together in a compact unit load . The method of 
cross - tying will vary according to the size, shape and 
crushability of the container . In the case of small car-
tons , it may also be necessary to place a sheet of card-
board between each layer to further tie the unit load 
together . Most cartons have four edges which are either 
reinforced or more strongly constructed than the other four . 
For this reason, cartons should be placed with the strong 
edges positioned as vertical support for additional cartons 
and upper tier loads . 
Table III on page seventy- one illustrates exam-
ples of unit load patterns established by the Lamp Division 
of the General Electric Company for a number of their high 
volume lamp types . 
Unloading Operation 
The physical unloading of receipts should be 
properly coordinated with the paper work involved in check-




SAMPLE UNIT LOAD PATTERNS FOR CLAMP TRUCK OPERATION 
UNIT UNIT CARTON HTH CARTONS 
LAMP STACKING LOAD LOAD PER UNIT PER UNIT 
TYPE PAIIERN LENGTH WIDTH LOAD LOAD 
PHM2, PHMS "== 53tl 53" 4 32 == t l ~Mas:ters} 
PH/11 =II 49" 49" 7 56 11= 
4oOl, 4o02 =II 36" 36" 5 4o 
'! :..._ 
4546 Bulk etc. =I 48" 35" 4 20 
-r 
F20Tl2 =11 47" 47" 8 64 l l :__ 
F30T8 t 37 11 45" 10 60 
F4oT17, F90Tl7 - 60" 60 11 7 35 -
FC12Tl0 =It 49" 49" 4 11= 32 
·- I I 15Al5 24 fl:H: PM 11= 54" 54" 8 64 
25A-100AX 24 PK -I 1- 47" 47" 8 32 
50/150M, 12 flX -r 1- 48" 48" 6 24 
lOOA/RS =I 58" 46" 5 25 
- I 
--200, 300M -- 59" 47" 5 30 
--
Lamp Division, General Electric Company, Cleveland, Ohio 
In general, the materials handling operation best suited 
for a particular shipment will vary according to the type 
of carrier, type and weight of lamps involved and the 
materials handling equipment available . Because of these 
variances, each individual unloading operation requires some 
degree of planning and on-the-spot supervision to assure 
a balanced overall operation and maximum efficiency. One 
of the most important principles to remember in unit load 
operations is to f orm the load pattern as close to the 
contents as possible . This reduces the amount of handling 
for each individual carton. 
The unloading of a railcar can be performed 
most efficiently by utilizing the carton clamp truck and 
operator plus one stock handler . Prior to the actual 
unloading, it should be determined that the car is properly 
spotted, the brakes set and the dock plate properly placed 
and secured . The first, and possibly second, unit load 
patterns should be set out on the adjacent warehouse floor 
by the stock handler in the manner prescribed by the 
pattern chart for the lamp type involved . The carton 
clamp truck operator checks the cartons and records the 
exact quantity of lamps in the unit load. He then hauls 
the load to final storage in the warehouse while the stock 
handler sets up the next unit load . After sufficient 
space has been cleared in the center of the car, the unit 
load pattern can be laid out in the car with the carton 
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clamp truck entering the car to make the pickup . As the 
car is gradually unloaded the load patterns should be set 
up as close to the remaining stock in the car as possible 
in order to minimize the manual handling involved. The 
stock handler should use the tier method of unloading to 
minimize the amount of lifting . When unloading has been 
completed, the stock handler cleans out the car and assists 
the carton clamp truck operator in taking up the dock 
plate. The truck operator completes the receiving report, 
indicating any changes in stock locations and any other 
required information regarding shortages, overages or 
damaged stock. 
If it is found that the stock handler setting 
up the unit loads is spending a large amount of time wait-
- ~ 
ing for the clamp truck , the stack handler should be 
divorced from the clamp truck storing operation . This can 
be done by having the stock handler set the loads up on a 
four wheel truck which he would use to move the lamps from 
the car onto the dock for subsequent storing by the clamp 
truck. In addition to eliminating the stock handler's 
waiting time, this would also eliminate clamp truck delays 
caused by sharp turns in entering and leaving the car . 
* Delays may be caused by interruptions from order 
fillers to let down inaccessible merchandise or by the need 
to rearrange or shift existing stock to accommodate the new 
merchandise. 
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The merits of one stock handler versus two in unloading 
rail cars has been proven by the United States Department 
25 
of Agriculture in their study of grocery warehouses . The 
study in point involved unloading a 1,600 case car of 
canned goods using pallets and a low lift pallet jack to 
place the pallets on the platform for the forklift truck 
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driver to pick up and take to storage . As shown in Table 
IV on page seventy- five, 3 . 46 hours were required for one 
man to unload the car while two men unloaded the car in 
2. 38 hours . In this instance, the productivity of one 
man was almost 38% greater on the basis of production 
per man hour (462 cases per man hour versus 336 cases per 
man hour) than the productivity of a two man team. The 
difference in productivity under the two methods was 
caused by delay time when the two man team was used . 
Only one man was required to remove the loaded pallet and 
return with an empty pallet . Secondly, the men got in each 
other ' s way while palletizing merchandise because of the 
conjested area . In the case of a carton clamp operation, 
both men would be idle while the clamp truck was removing 
the unit load fnom the car . If the unit loads were set out 
on four wheel trucks, one man would be occupied in pulling 
the loaded truck out of the car and replacing it with an 
empty truck while the other man remained idle . The problem 
of conjestion would exist in either case . It is quite 
obvious that unless time is an important factor, it is most 
TABLE IV 
COMPARATIVE TIME REQUIRED FOR 1 MAN AND A 2-MAN 
TEAM TO PALLETIZE AND MOVE LOADED PALLETS OUT OF A RAIL CAR 
Element One man 2-man team 
Ma.u-minutes Man-minutes 
Obtain cases and place on pallet •• 142 . 4o 172 . 80 
!Moving loaded pallet out of car ••• 35. 80 35 . 80 
~ringing empty pallets into car ••• 2 . 24 2 . 24 
~elay for second man in car ••••••• 0 . 00 11 i8 . o4 
Total • ......... . ............. 180 . 44 I 248 . 88 
Fifteen percent personal and 
fatigue allowance •••••••••••• 27 . 07 32.33 
Total man-minutes •• • ••••••••• 207 . 1)1 286 . 21 
[Elapsed time (hours) •• • . • ••••••••• i . 46 2 . i8 
Pases per hour ••. ••...•..•••.....• 462 672 
~ases per man-hour •• •• •• • ••••••••• 462 336 
u. S. Dept . of Agriculture, Agricultural Marketing Service; 
Marketing Research Report No . 94: Methods of Increasing 
Productivity in Modern Grocery Warehouses . Washington, D. C. 
u--s . G. P. o. , 1955. 
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efficient to assign ohly one stock handler and one clamp 
truck operator to each car requiring unloading . 
Receiving from motor trucks, unlike receiving 
from a railroad car, is an operation the warehouse super -
visor finds very difficult to preplan . This is due 
chiefly to the fact that the type of trucks utilized and 
the size of shipments vary to a great degree . In addition, 
there is generally little or no advance notice of the trucks 
arrival . The variations between the height of truck bodies 
and loading docks require the use of dock boards or 
automatic dock or truck levelers . The automatic dock 
leveler is the preferred device for solving this problem . 
Manual dock boards are difficult to handle because of their 
size and weight2 and truck levelers present problems in 
that they require maintenance and may not be able to 
handle all trucks . Even in those instances where suitable 
leveling is provided, the floors and springs of some trucks 
are not heavy enough to support clamp truck equipment . 
Where it is possible to utilize the clamp truck inside 
motor trucks, the unloading operation does not differ to 
a great extent from the rail car procedure . In instances 
where the clamp truck cannot be used inside the truck, a 
short section of gravity conveyor may be placed in the 
truck which the driver can feed while the receiving clerk 
establishes the load patterns for the clamp truck out on 
the dock area . The other alternative is to take a our 
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wheel truck into the motor truck and set out the unit loads 
in the same manner outlined for rail unloading . This latter 
approach would be the more desirable as it would eliminate 
any waiting for the clamp truck . 
CHAPTER VI 
SHIPPING OPERATIONS 
Planning the Shipping Operation 
The last>and most important 1function of the lamp 
warehouse is to fill customer orders accurately and prompt-
ly. Good shipping service plays a major role in keeping 
satisfied customers, gaining new customers, and in increas-
ing lamp sales . 
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To give good shipping service requires: 
1 . Careful planning and co- ordination of warehouse 
activities to insure a steady flow of orders 
through the warehouse. 
2 . Efficient shipping routines . 
3. Accurate order filling. 
4. Good warehouse layout. 
5. Properly trained personnel . 
6. Proper equipment . 
A steady flow of orders and a balanced volume 
are the two most important factors in planning warehouse 
activities . Better service can be given on orders, at 
* lowest cost, when the receipt of orders from agents is on 
a scheduled weekly basis . 
* Lamp sales are made primarily through agents 
operating with stock consigned to them by the lamp 
manufacturer(s) with whom they have entered into a contract . 
Due to the ' close working relationship of manufacturer and 
agent, weekly scheduled deliveries are extremely feasible . 
Sales are also made to outright purchasers but they do not 
norn1ally lend themselves to scheduling except in so far as 
releases against orders on hand are concerned. 
78. 
The receipt of orders from agents according to 
an established routine permits a well planned schedule with 
balanc ed volume . Elimination of the "peaks" and "valleys" 
in the warehouse work load results in a better overall job 
as it permits the supervisor to schedule activities more 
effectively. There is also evidence that the number of 
orders received from distributors reduces when a properly 
functioning once-a- week delivery plan is in effect . 
Reduction in order frequency results in real economies in 
* office, warehouse and transportation costs . The reaction 
of agents to scheduled delivery plans has been generally 
favorable since it also provides certain economies in 
their operations and interim orders can still be placed when 
necessary . 
To do the best over- all job requires careful 
planning and co-ordination of warehouse activities . The 
key to promoting maximum efficiency in the warehouse is 
the proper scheduling of work assignments . To schedule 
warehouse activities properly , the warehouse supervisor 
must know; how many orders, the volume, and when orders 
should be shipped . Once this information is known, the 
supervisor can balance the work to be done against the 
labor available and can schedule and apportion orders in 
the most efficient manner . 
* Accepted industry practice, with regard to 
transportation costs, is for all shipments to be made 
f . o . b . destination . Therefore, it is very definitely 
to the manufacturer's advantage to effect transportation 
cost reductions whenever possible . 
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Orders should be assembled in the sequence in 
which they will be shipped . It is very important that the 
order assembly schedule be pat terned to coincide with the 
pick-up schedules for local delivery, common carriers, 
express, package delivery, parcel post etc . The method of 
transportation should be determined in the office prior to 
passing the orders to the warehouse since the mode of 
transportation will determine if any special packaging 
requirements are necessary and will indicate the manner in 
which cartons are to be labeled or marked . 
As a general rule, non scheduled orders should 
be shipped in the sequence which they are received . An 
exception to this rule would be rush or emergency orders . 
Orders requiring special service should be clearly marked 
to that effect so that they wi ll be handled accordingly 
in the warehouse . When specific shipping committments 
are made to customers it is extremely important that the 
specified shipping date be clearly shown on the shipping 
documents . It is also paramount that orders for agents 
operating on a scheduled delivery plan be shipped on the 
appointed day . 
Because of the close tie-in between warehouse 
and office activities, close cooperation is required to 
permit effective scheduling of warehouse activities . Non-
scheduled orders should be delivered to the warehouse 
supervisor as soon as the shipping documents have been 
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prepared thereby allowing a maximum amount of time to plan 
for shipping the orders . Scheduled orders should be 
delivered to the warehouse in sufficient time to fill and 
ship the order on the proper day . The warehouse supervisor 
should be kept advised of current orders being received 
which may affect the shipping schedule . By knowing of 
exceptionally large order s which are being processed or 
the absence of a scheduled order from a large agent the 
supervisor can do a better job in planning the work load . 
Assembling of Orders 
The order assembly operation involves grouping 
together merchandise ordered by the customer from warehouse 
stocks, placing it on a four wheel hand truck, or similar 
conveyance, and moving it to the shipping dock. The 
number of man hours required for the assembly of a given 
group of orders will vary between warehouses and is large-
ly dependent on the type of materials handling equipment 
used, stock arrangement used, and the size of orders 
assembled . No one combination of materials handling 
equipment and stock arrangement can be used to achieve 
the smallest number of man hours or lowest cost operation 
for all warehouses . The various types of materials handl-
ing equipment used in order assembly were discussed in 
chapter IV and the two basic types of stock arrangement 
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were discussed in Chapter III . Reference should be made 
to the appropriate chapter for detailed explanations of 
their effect on shipping operations . 
In selecting lamps for shipment, the stock 
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handler should consider the following factors: 
1 . Oldest supplies - Where practicable, the oldest 
merchandise should be shipped first ) provided it 
is in saleable condition . 
2 . Condition of supplies - Only merchandise in 
good condition should be shipped . If there is 
any indication of concealed breakage, water 
damage, soiled packaging etc . the merchandise 
should not be shipped but should be set aside 
for closer inspection at a later time . 
3. Description - Orders should be filled exactly 
as prescribed on the shipping document . The 
order filler should check every letter and symbol 
of each lamp type to be certain the order is 
filled accurately . The quantity should also be 
carefully checked to make certain that the number 
of packages included with the order contain the 
number of lamps shown on the shipping document . 
4. Availability - All other factors being equal, 
the stock stored closest to the shipping dock 
should be used in assembling the order . 
5. Loading - Large shipments that can be loaded 
directly into the out going truck should not be 
removed from stock until the truck is at the dock 
ready for loading . 
In filling orders,any 11 out - of- stock11 or 
"partialled" items should be plainly noted on the packing 
slip and shipping copy and called to the attention of the 
warehouse supervisor . To avoid "out-of-stock" conditions 
each order filler should report to the warehouse supervisor 
when the stock of any lamp type becomes low . This informa-
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tion can then be conveyed to the individual responsible 
for stock control . The stock control man can make certain 
lamps are on order and, if necessary, limit future orders 
to avoid having the low stock condition become an "out-of-
stock" condition. 
The productivity of order fillers increases as 
the order size increases due to an increased proportion 
of time spent in selecting orders and a decreased pro-
portion of time spent in travel . The increased produc -
tivity of order fillers with respect to order size is 
dependent on the warehouse layout and the materials 
handling equipment used . Table V on page 84 shows the 
productivity of order fillers in assembling 218 orders 
* 
of various sizes in three grocery warehouses . Two of 
the firms used the slot system, with item locations numbered 
and with orders printed in sequence with warehouse locations . 
Order fillers in these firms used small gasoline and electric 
tractors to tow warehouse trucks for the assembly of orders . 
In the third firm, order selection was done with a conveyor 
used in combination with a short- selection line . 
* As pointed out in Chapter IV, the similarity 
of handling problems between lamp and grocery warehouses 
is such that this study is meaningful to a discussion of 
lamp warehousing . 
TABLE V 
PRODUCTIVITY OF ORDER FILLERS IN THE ASSEMBLY OF VARIOUS 
SIZE ORDERS WITH DIFFERENT ASS~{BLY SYSTEMS AND EQUIPMENT 
Order- fil er nroduction 
Slot system Short-selection line 
with tow tractors convevor svstem 
Order size Cases * Orders Cases * Orders 
per hour timed per hour timed 
Cases Number Number Number Number 
1 - 9 ••••••• 48 14 127 20 
10 - 24 •••••• 82 10 134 37 
25 - 49 •••••• 124 10 164 29 
50 - 74 •••••• 141 10 175 9 
75 - 99 •••••• 159 6 184 6 
100 - 149 ••••• 178 20 194 3 
150 - 199 ••••• 192 11 
- -







*Includes 15 percent personal and fatigue allowance . 
u.s . Dept . of Agriculture , Agricultural Marketing Service; 
Marketing Research Report No . 94 : Methods of Increasing 
Productivity in Modern Grocery Warehouses . Washington, D. C. 
u.s .G.P.o., 1955. 
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Of particular note in Table V is the fact that 
the productivity of order fillers was greater with the 
short - selection line and conveyor system than with the 
slot system and tow tractors for the assembly of small 
orders . The productivity of order fillers continued to 
increase as order size increased . 
Productivity of order fillers, although largely 
dependent on the size of orders, materials handling equip-
ment used, and the overall system employed, may be affected 
by many other delay factors that prevent maximum produc-
tivity from being attained . These factors, though often 
considered minor, become significant when the time lost is 
multiplied by the frequency of occurrences. 
For example, in one warehouse it was found that 
more than ten per cent of the time of each of the nine 
order fillers was spent in waiting for forklift operators 
to let down inaccessible merchandise from the reserve 
storage area . Assuming the nine men worked eight hours 
per day, or a total of seventy-two hours in filling 
orders each day, the ten per cent delay meant 7 . 2 hours per 
day were lost in waiting for a forklift . A small change 
in the system of receiving merchandise into the warehouse 
and assigning one forklift to policing the selection area 
at specific times reduced the time loss to less than one 
hour per day . The net result was increased order filler 
production with no increase in forklift operating cost 
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because the total forklift operating time remained un-
changed. 
The Abner A. Wolf grocery firm of Detroit, 
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Michigan has still another answer to the same problem . 
The firm has equipped its tow tractors with 8 foot high 
aluminum ladders to permit order fillers to select 
individual items from middle and upper shelves of the 
rack area (6 and 12 foot high). 
At another warehouse, the usual practice was 
for order fillers to wait an average of twenty minutes 
each, several mornings each week, for orders to be pro-
cessed in the office . Nine men waiting twenty minutes 
each amounted to 180 man-minutes or the equivalent of 
three man-hours lost from the order filling operation 
each day such a delay occurred . Proper coordination of 
hours between the office and warehouse operations elim-
inated the time loss . 
The factors that cause order filler production 
to be lower than normal are not necessarily inherent in 
the system as originally designed but are frequently 
caused by failure to follow the system which was origi• 
nally well planned . Through careful observation of the 
order-filling operation, causes of low productivity may 
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be noted. Order filler delays may be caused by: 
1. Time lost in hunting for a particular item. 
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2 . Waiting for a forklift or clamp truck to lower 
merchandise from a stack or to bring merchandise 
from the reserve storage area . 
3. Aisle blockage either by another order filler, 
handling equipment, or merchandise . 
4. Waiting for orders to be processed. 
5. Waiting for four wheel selector trucks because 
all trucks are loaded with assembled orders . 
6. Waiting for a work assignment . 
7. An excessive amount of time lost in correcting 
order assembly errors . 
By taking into consideration all factors causing a delay, 
remedies may be applied to effect a saving in the overall 
operation. 
Checking Assembled Orders 
The question of whether to check assembled 
orders is not easily answered . If it is decided to check 
orders the next question is how thorough a check should be 
made . Many warehouses feel it is necessary to make a 
final check for accuracy on assembled orders even though the 
labor cost of checking frequently seems excessive for the 
number of errors found . In other cases, the full respon-
sibility rests with the ori ginal order filler and no 
further check is made . 
There are two standard procedures for checking 
assembled orders: (1) Checking each carton by description 
and placing a mark on the carton or order sheet and (2) -
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counting the number of cases in the assembled order and 
comparing with the number ordered . 
The first of these two procedures is obviously 
the more time consuming, and hence the more· expensive of 
the two procedures . It is recommended that a detailed 
check of this nature be utilized only in certain instances) 
e . g . when a new order filler is on the job or temporary 
personnel are employed . With proper training , order 
fillers should develop a high enough degree of accuracy 
so as not to require a detailed check of t heir work . 
Detailed checks can lead to duplication of effort if the 
order filler checks his assembled order by piece count 
and item description and the order is again checked by 
a regular order checker . Order fillers should be required 
to initial the office copy of the shipping document . In 
this way the warehouse supervisor can keep truck of ship-
ping errors that do occur and can provide additional 
training for personnel who may be making more errors than 
mi ght normally be expected . 
Checking the number of cases only can be 
accomplished relatively quickly and it is recommended 
that assembled orders be checked only to this extent except 
for those special cases previously mentioned . Regardless 
of the extent of the check made of the car t ons, the 
shipping copy should be checked against the bill of lading, 
delivery receipt etc . to make certain that the shipment is 
properly addressed . 
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Loading Delivery Trucks 
The final step in the shipping process consists 
of loading the assembled orders into delivery trucks . 
Modern one floor warehouses have a shipping dock wide 
enough to accommodate several delivery trucks thus making 
it possible to load a number of trucks simultaneously. 
The average lamp warehouse normally requires eight ship-
ping 11 spots 11 for most efficient operation . Docks are 
usually built at truck body level to permit easy entry of 
loaded four wheel warehouse trucks when a dock board or 
dock leveler is used . 
The predominate method used in loading delivery 
trucks is for a one or two man team to push a four wheel 
warehouse truck into the delivery truck for loading . The 
typical loading cycle includes time to: obtain the loaded 
warehouse truck, push it into the delivery truck and 
position it, load the merchandise in the truck, and push 
the empty warehouse truck out of the delivery truck . 
Studies have shown that here again the two man team 
averages fewer cases per man hour than when one man works 
alone . 
The usual practice in the loading of delivery 
trucks is to load first the last order to be unloaded on 
the route . One method used for separating various or,ders 
on the delivery truck is to mark each case with the stop 
number, e . g . 2, 3, 4, etc . Another method is to mark the 
shipping memo number on each case. Suggested economies 
in marking stop numbers on cases include: (1) leaving 
the first and last stops unnumbered, provided that stops 
in between are numbered; and (2) using a self inking type 
band stamp to mark stop numbers on the cases as the case 
count is made . Another rec ommended practice, when there 
are only a few large orders on the delivery truck, is to 
divide the merchandise for each stop with a net . Cotton 
cord netting of approximately two inch mesh is spread 
over the top and around the sides and bottom of each 
order after it is loaded . The netting conforms naturally 
to any size or shape of carton and fences off any particular 
lot regardless of how the cartons may be stacked or turned. 
With the use of netting, it is not necessary to mark 
cases with stop numbers . 
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CHAPTER VII 
SECURITY, HOUSEKEEPING, FIRE PROTECTION AND SAFETY PRACTICES 
Security 
One of the first considerations in any ware -
housing operation is the matter of security. As ware-
house facilities vary, so will the security measures vary. 
In the case of warehouse space rented from a public or 
commercial warehouse, the landlord will often provide a 
guard or night watchman. Where the lamp warehouse is a 
separate entity, automatic alarm systems are generally 
utilized . Surveillance by squad cars and by officers on 
foot patrol should be considered and arrangements made 
with local police officials where the need exists . 
Pilferage is generally not a problem in the 
lamp warehouse . The proper selection of personnel at 
the time of hiring is the major defense against pilferage . 
Unauthorized parties, such as common carrier truck 
drivers etc . , should not be permitted in the storage area 
nor should the shipping dock be left unattended at any 
time . 
Standard Housekeeping Practices 
Good housekeeping is universally recognized as 
an essential requirement for an efficient and economical 
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warehouse operation . Some of the major benefits of good 
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housekeeping are: 
1 . Conservation of space, equipment) operating 
materials, time, and effort . 
2 . Protection of merchandise . 
3. Elimination of fire and accident hazards . 
4. Increased employee morale . 
For maximum operating efficiency, the maintenance of the 
highest standards of housekeeping and orderliness should 
be enforced in the warehouse at all times . The existence 
of poor housekeeping only reflects negligence and care-
lessness. 
A fundamental rule of good housekeeping is that 
clean-up action should be considered as a part of the 
operation itself and carried out progressively rather 
than as a separate project . In other words, the proper 
time to clean-up debris such as empty cartons, wire, 
string etc . is as soon as practicable after it has accumu-
lated . This is essential since poor housekeeping retards 
the speed and efficiency of the operation . It also has 
a tendency to lower morale thereby further retarding 
potential production . The policy of integrating good 
housekeeping into the operation does not eliminate the 
need for a periodic inspection and systematic clean-up . 
For example, an end of the day clean-up of the broken 
package area or a weekly sweeping of the entire warehouse 
storage area is certainly in order. 
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Strict observance of the following good house-
keeping practices is recommended: 
1. Proper segregation and storage of salvageable 
merchandise pending final disposition. This 
would consist primarily of cartons containing 
broken lamps where the undamaged lamps could 
be salvaged and repacked. 
2 . Immediate removal of freight car dunnage used 
for blocking and bracing loads. 
3. Systematic cleanup of floor area to remove 
loose cartons, wire, string, pallets and other 
material or equipment misplaced in storage 
areas or aisles. 
4. Periodic cleanup of roads, parking areas, truck 
docks, rail sidings and outside ground areas 
where responsibility for this maintenance rests 
with the warehouse. 
5. Furnishing of adequate light, ventilation and 
heat for proper working conditions. 
6. Periodic checkup and servicing of all equipment 
to insure that it is kept clean and in good 
operating condition at all times. 
7. Stacking of merchandise in a systematic manner 
which will assure stability, accessibility and 
immediate identification of the stock. 
8. Regular inspection and cleaning of trucks prior 
to loading. 
9. Storage of loose burnable packing supplies 
such as excelsior and shredded paper in covered 
metal containers . 
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Fire Protection 
Fire protection measures cannot be overempha-
sized and, like good housekeeping practices, should be 
integrated into the everyday 1varehouse operation . When 
proper preventitive measures are taken, fires seldom 
occur . In the event they do occur, prompt protective 
action can minimize their seriousness . All personnel 
should know the location of fire fighting equipment and 
should be trained in the us e of it . 
The warehouse supervisor should cooperate to 
the fullest extent with the local fire department . 
Occasional inspections of the warehouse by local fire 
department representatives should be encouraged . This 
enables the representative to point out any hazardous 
conditions and also gives him a familiarity with the 
warehouse in the event a fire should occur . 
Generally warehouses should be equipped with an 
approved automatic sprinkler system vJi th a vJater flow 
alarm. An approved type of fire alarm should be pro-
vided for every warehouse . The alarm should have a dis-
tinctive, easily identified sound with sufficient range 
to fulfill its purpose . Telephone or loudspeaker inter-
communication equipment should not be relied upon for 
transmitting a fire alarm. 
All fire fighting equipment, fire exits and 
( 
other facilities having to do with fire prevention should 
be plainly and unmistakably marked and should be painted 
the usual bright red color whenever possible. 
The general layout of the warehouse should 
provide a sufficient number of aisles to permit firemen 
to have ready access to all parts of the building . The 
general objective is to obtain maximum utilization of 
space commensurate with the fire risk involved . Clearance 
between stacked cartons and sprinkler heads, overhead 
heaters, fans and lights should be at least 18 inches . 
The 18 inch clearance should be strictly enforced to 
allow heat to reach the sprinkler heads and to provide 
proper dispersement of water in case of fire . Clearance 
should be at least 12 inches between the cartons and 
beams or other obstacles . 
Safety Practices 
The application of a program for the health 
and safety of personnel and the prevention of property 
loss and damage is a must . Accidental injuries usually 
occur when workers are careless or are exposed to mechan-
ical or physical hazards . The problem is to locate and 
correct unsafe conditions and actions before they result 
in accidents . 
Warning signs and protective devices should be 
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used for the protection of workers as well as those 
passing by . Such signs and devices would include infor-
mative signs, color marking of physical hazards, guide 
signs indicating the location of safety protection equip-
ment etc . Red is the basic color designating danger and 
should be used for fire equipment, all danger signs, 
stop buttons for emergency stopping of equipment etc . 
Yellow is the basic color for designating caution mark-
ings for physical hazards . It should be used for hand-
rails, guardrails, materials handling equipment, caution 
signs, striping along rail dock, aisle markings etc . 
Green should be used as the basic color for safety 
equipment such as first aid kit, safety starting buttons, 
safety instruction signs etc . Black and white should be 
used as the colors for designating housekeeping and traf-
fie markings such as direction signs, dead ends of aisles, 
l oc ation of refuse cans etc . 
Warehouse personnel should be thoroughly trained 
in the observance of basic safety practices . Listed below 
are some of the more important precautions to be taken in 
promoting safety in the warehouse: 
1 . Warehouse handling equipment should be safely 
stored away from aisles at night . 
2 . Special precautions should be taken against 
glass and dust when scrapping lamps . Goggles, 
gloves and shield should be utilized. 
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3. Avoid over-reaching . Stretching to reach over-
head cartons may result in falls or strains. 
4. Obtain assistance when handling objects of 
excessive weight such as portable dock boards 
and oversized sales promotion merchandiser 
racks. 
5. Do not operate mechanical materials handling 
equipment unless authorized to do so. 
6. Avoid taking down a stack in such a way that 
trucks, pallets or other lamps would block 
avenues of escape if the stack should slide. 
?. Keep aisles and exits clear at all times. 
8. Push boxcar doors open rather than pulling. 
When opening or closing a boxcar door, be sure 
that the door is held securely to the hanger 
or rails. Keep fingers clear when opening or 
closing doors . 
9. Avoid standing or walking under suspended loads 
and leaning against stacks . 
10 . Insure proper placement and stability of dock 
board before utilizing. 
11. Report all injuries promptly so that proper 
first aid or medical treatment can be given. 
12. Understand the safe way to perform the assigned 
task . Report to the warehouse supervisor any 
unsafe conditions noted in the warehouse . 
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CHAPTER VIII. 
OBTAINING MAXIMUM PRODUCTION IN WAREHOUSING OPERATIONS 
Distributor Cooperation 
This study has been primarily concerned with 
obtaining efficient warehousing operations through the 
use of proper facilities and improved equipment and work 
methods . However, such factors as distributor coopera-
tion, employee motivation and planned warehouse organiza-
tion and controls are also important. The relative 
importance of each of the factors cannot be easily 
measured since an efficient warehousing operation is 
dependent on a balance of these factors plus the physical 
facilities, work methods and equipment . 
Lamp manufacturers have an excellent opportunity 
for increasing warehousing efficiency through distributor 
(agent) cooperation . The distributor can be shown how 
prompt proper ordering can benefit both his operation as 
well as the manufacturers . For example, careful and 
thorough ordering may eliminate out of stock conditions 
at the distributors warehouse which usually mean either 
the loss of a sale or the necessity of a pick up at the 
manufacturers warehouse . The acceptance, by distributors, 
of orders on the basis of a case count rather than a check 
by both lamp description and case count can result in 
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considerable time savings for the manufacturer's truck 
driver and the distributor's receiving clerk. If the 
distributor finds an error after accepting an order on 
the basis of a case count, an adjustment can easily be 
made. 
The scheduled delivery arrangement referred to 
in Chapter VI, Shipping Operations, is another example 
of how warehousing efficiency can be improved with 
distributor cooperation . The consigned agency system 
of operation presents unique advantages to both parties 
in improving their warehouse efficiency. The warehouse 
supervisor should be alert to capitalize on the arrangement 
wherever it presents opportunities for improving ware -
housing efficiency through distributor cooperation. 
Employee Motivation and Training 
Studies have shown that productivity among 
employees with apparently the same ability and using the 
same work methods can vary considerably between firms. 
The variations are frequently attributed to differences 
in employee motivation. Some firms have provided exten-
sive employee benefits, given recognition to individual 
employees and impressed each employee with the importance 
of his work in an attempt to increase employee loyalty, 
job stability and motivation. 
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The suggestion program with cash awards for new 
and acceptable ideas has become one of management ' s most 
important tools . The purposes of such a program are to 
encourage employee thinking toward the development of 
cost saving ideas, to get good ideas into practice, and 
to improve employee morale . It stimulates interest and 
encourages employee ' s participation in management . 
Another method that can be used to improve the 
efficiency of employees is regularly scheduled meetings 
with various groups such as the truck drivers or ware -
house men . Employee participation in discussions on 
company problems is encouraged . These meetings also 
provide an excellent opportunity to "sell" the company 
to employees, to give them the feeling of being in the 
"know" on company problems and policiesJ and to obtain 
many worthwhile ideas . 
Training new employees is a very important 
responsibility of the warehouse supervisor since peak 
efficiency can only be obtained when warehouse personnel 
are thoroughly trained in the most efficient shipping 
and receiving routines . It is also very important that 
warehouse personnel be thoroughly familiar with such 
operating objectives as space utilization, stock rotation, 
stock control etc . Only by fully understanding operating 
objectives can employees work most efficiently. 
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Time s pent in familiarizing the new employee with 
the broad objectives of the war ehousing operation will pay 
real dividends once the employee becomes actively engaged 
in his work . The next step after covering the fundamentals 
of warehousing is to orient the employee in terms of the 
work performed by other sections of the distribution 
service organization. This should be followed by a 
detailed explanation of what happens to the shipping 
papers from the time they reach the war ehouse until they 
are returned t o the office . Understanding this will help 
considerably when the ac tual uon the job" training begins . 
A complete knowledge of the shipping copies, shipping 
papers, and receiving reports is fundamental to actually 
filling orders or receiving stock. The last and most 
important consideration in the preliminary training of a 
new warehouseman is a complete explanation of the coding 
system used in describing lamps . A basic understanding 
of the method used in identifying lamps is an absolute 
necessity . 
The next step would be to have the new employee 
assist in receiving stock . Some time ·should also be spent 
assisting in the broken package section where he will have 
an opportunity to see the actual lamps and become familiar 
with the lamp types . 
Once the employee has a working knowledge of lamp 
types and their location in the warehouse he snould begin 
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assisting experienced order fillers. After he has gained 
some order filling experience he can be permitted to fill 
orders himself, gradually progressing from the simpler 
to the more complex orders. During the training period 
all orders assembled by the new employee should be care-
fully checked by an experienced order filler with errors 
being pointed out to avoid repetition. 
Production Evaluation 
Adequate production records are essential to 
any measurement of operating efficiency. Data must be 
obtained on the specific items that are to be measured. 
For example, if cases per man hour is to be the basis 
for judging efficiency it will be necessary to tabulate 
the number of cases shipped and received as well as the 
number of man hours worked. 
Records should be examined at least monthly 
and a determination should be made as to the efficiency 
of the warehousing operation. In the case of a manufacturer 
having many distribution warehouses the productivity of 
each warehouse can be compared against all other warehouses . 
When it is determined that the level of performance is 
low, steps must be taken to find the cause. An inspection 
of the warehouse may reveal, for example, that it is 
overcrowded with too much aisle blockage. A significant 
change may have taken place in the warehouse staff or some 
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other such factor may have impaired the operating system. 
There may be other controls that should also be 
inaugurated such as records of the number of customer 
complaints, warehouse breakage, inventory turnover, 
absenteeism etc. In addition to the afore mentioned 
controls, there are other warehousing cost elements such 
as transportation, insurance,taxes, heat, light, water, 
rent, depreciation on equipment etc. which can have a 
measure of control applied to them. Methods of increas-
ing productivity and controlling costs are of major concern 
to management and some method of measuring progress must 
be provided . Without a measuring device it would be 





Mr. William H. Meserole, of the Ballinger 
Meserole Company, is said to have made the following 
statement at a management conference to a group of 
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distribution executives: 
I'm willing to bet that the companies you repre-
sent waste a total of several millions a year on 
their warehousing operations. I'll also bet 
that, with the right kind of planning, most of 
your companies could cut their warehouse over-
heads in half in the next ten years . 
The "right kind of planning" has in effect, 
been the basic theme of this study. Planned moderniza-
tion of the physical plant, equipment, and operating 
methods is the key to lower distribution costs. With 
the cost of space, personnel, equipment etc. continuing 
to rise, the only answer to controlling costs is greater 
efficiency. This study has attempted to present, for 
consideration by the lamp warehouse supervisors, a concise 
picture of what can be done to bring about the increases 
in efficiency that are so necessary to the control of costs. 
As pointed out earlier, there is no standard solution that 
can be applied blindly to each and every lamp warehouse 
with a resultant increase in efficiency. Each facility 
presents its own unique problems to be reckoned with. The 
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general principles and recommendations made herein can, 
however, serve as a guide to a satisfactory solution of 
the individual problem. 
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In planning a change in the method of warehousing, 
management should know before making the change what saving 
the new system will accomplish . They should also know how 
long it will take before the capital expenditures for new 
equipment will be returned through labor savings and 
increased business volume . The same need for planning 
exists when plans are drawn up for a new warehouse facility. 
All anticipated increases in occupancy costs in a new 
warehouse should be covered by realistically projected 
labor savings and increased business volume. The method 
of continuing business while the move takes place should 
also be planned in detail in order to have as little 
disruption of business as possible . 
In order to obtain complete adoption of improved 
methods, equipment and policies, meetings could be held 
with employees affected by the improved methods or equip-
ment to insure their complete understanding of the changes. 
At such a meeting,the improved methods or equipment could 
be fully explained together with an explanation of what is 
expected from the use of the new system or equipment . The 
employees should be given an opportunity to ask questions 
and to participate in demonstrations of how the improved 
system or equipment is expected to work. 
The following items are in the nature of 
general recommendations for improving the warehouse opera-
tion . They do not represent the only way of doing things 
in every case, but as a re&ult of this study it is believed 
they reflect the most efficient practices . 
1 . Streamlining and mechanizing operations in an 
old multistory building will usually lower 
operating costs but never to the level possible 
in a modern one story building . Therefore , 
the supervisor should strive for the day when 
the operation can move into a modern one story 
building . 
2 . Warehouse ceilings should be much higher than 
average with 18 ' clear being the minimum accep-
table height . 
3. Every square and cubic foot should be utilized 
to the fullest possible extent . This can be 
accomplished by proper layout of storage space, 
efficient methods of storage and stock arrange-
ment, and proper control of inventory . Use of 
the slot system of arranging stock is recommended. 
4. The operation should be as completely mechanized 
as possible . Use of a carton clamp truck, tow 
tractors, and four wheel warehouse trailers is 
strongly suggested . 
5. Receiving operations should be planned to the 
greatest possible extent so that they will fit 
into the overall warehouse work load . A single 
man should be utilized in forming unit loads for 
the clamp ' truck during unloading operations . 
Use of the two man team should be avoided because 
of the lower productivity per man hour . 
6. Order assembly should be accomplished by means 
of the tow tractors and four wheel trailers 
suggested above . In the case of loading delivery 
trucks the use of a two man team should again be 
avoided . 
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?. Extreme care should be taken in selecting and 
training personnel . Handling costs will be less 
with a good crew using poor methods in a poor 
warehouse than they will be with a poor crew 
using good methods in a perfect warehouse . 
The extent to which the warehouse supervisor 
can lower or control his distribution costs is now mainly 
dependent upon the approach he takes to his individual 
warehousing problem . The "right kind of planning" is the 
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